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INTRODUCTION, SUMMARY, CONCLUSION AND RECOMMENDATIONS

The release of over five million cubic yards of coal ash from the Tennessee Valley Authority’s
Kingston, Tennessee facility in December 2008, which flooded more than 300 acres of land,
damaging homes and property, is a wake-up call for diligence on coal combustion waste disposal
units. A first step to prevent such catastrophic failure and damage is to assess the stability and
functionality of ash impoundments and other units, then quickly take any needed corrective
measures.

This assessment of the stability and functionality of the Winyah Generating Station coal
combustion waste (CCW) management units is based on a review of available documents and on
the site assessment conducted by Dewberry personnel on June 29 and 30, 2010. We found the
supporting technical information to be limited (Section 1.1.3). As detailed in Section 1.2 there
are several recommendations that may help to maintain a safe and trouble-free operation.

In summary, all Winyah Generating Station Ash Ponds and Slurry Ponds are FAIR for continued
safe and reliable operation. These ratings are strongly influenced by the lack of some
rudimentary engineering data for the dams that impound these CCW ponds.

PURPOSE AND SCOPE

The U. S. Environmental Protection Agency (EPA) is investigating the potential for catastrophic
failure of Coal Combustion Surface Impoundments (i.e. management units) at electric utilities in
an effort to protect lives and property from the consequences of a dam failure or the improper
release of impoundment contents. The EPA initiative is intended to identify conditions that may
adversely affect the structural stability and functionality of a management unit and its
appurtenant structures (if present); to note the extent of deterioration (if present); status of
maintenance and/or a need for immediate repair; to evaluate conformity with current design and
construction practices, and to determine the hazard potential classification for units not currently
classified by the management unit owner or by a state or federal agency. The initiative addresses
management units that are classified as Less-than-Low, Low, Significant or High Hazard
Potential ranking. (For Classification, see pp. 3-8 of the 2004 Federal Guidelines for Dam
Safety.)

In March 2009, the EPA sent letters to coal-fired electric utilities seeking information on the
safety of surface impoundments and similar facilities that receive liquid-borne material that store
or dispose of coal combustion waste. This letter was issued under the authority of the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Section
104(e), to assist the Agency in assessing the structural stability and functionality of such
management units, including which facilities should be visited to perform a safety assessment of
the berms, dikes, and dams used in the construction of these impoundments.
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EPA asked utility companies to identify all management units, such as surface impoundments or
similar diked or bermed structures and landfills receiving liquid-borne materials, that store or
dispose of coal-combustion residuals or by-products, including, but not limited to, fly ash,
bottom ash, boiler slag, and flue gas emission control residuals. Utility companies responded
with information on the size, design, age, and the amount of material placed in the units so that
EPA could gauge which management units had or potentially could rank as having High Hazard
Potential. The USEPA and its contractors used the following definitions for this study:

“Surface Impoundment or impoundment means a facility or part of a facility which is a
natural topographic depression, man-made excavation, or diked area formed primarily of
earthen materials (although it may be lined with man-made materials), which is designed
to hold an accumulation of liquid wastes or wastes containing free liquids, and which is
not an injection well. Examples of surface impoundments are holding, storage, settling
and aeration pits, ponds, and lagoons.”

For this study, the earthen materials could include coal combustion residuals. EPA did

not provide an exclusion for small units based on whether the placement was temporary
or permanent. Furthermore, the study covers not only waste units designated as surface
impoundments, but also other units designated as landfills which receive free liquids.

EPA is addressing any land-based units that receive fly ash, bottom ash, boiler slag, or
flue gas emission control wastes along with free liquids. If the landfill is receiving coal
combustion wastes with liquids limited to that for proper compaction, then there should
not be free liquids present and the EPA did not seek information on such units which are
appropriately designated a landfill.

In some cases coal combustion wastes are separated from the water, and the water
containing de minimus levels of fly ash, bottom ash, boiler slag, or flue gas emission
control wastes are sent to an impoundment. EPA is including such impoundments in this
study, because chemicals of concern may have leached from the solid coal combustion
wastes into the waster waters, and the suspended solids from the coal combustion wastes
remain.

The purpose of this report is to evaluate the condition and potential of waste release from
management units that have and have not been rated for hazard potential classification. A
two-person team reviewed the information submitted to EPA, reviewed any relevant publicly
available information from state or federal agencies regarding the unit potential hazard
classification (if any) and accepted information provided via telephone communication with a
management unit representative.
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This evaluation included a site visit. EPA sent two engineers, one licensed in the State of South
Carolina, for a two-day visit. The two-person team met with the technical and management
representatives of the management unit(s) to discuss the engineering characteristics of the unit as
part of the site visit. During the site visit the team collected additional information about the
management unit(s) to be used in determining the hazard potential classifications of the
management unit(s). Subsequent to the site visit the management unit owner provided additional
engineering data pertaining to the management unit(s).

Factors considered in determining the hazard potential classification of the management unit(s)
included the age and size of the impoundment, that quantity of coal combustion residuals or by-
products that were stored or disposed in the these impoundments, its past operating history, and
its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s). The team considered criteria in
evaluating the dams under the National Inventory of Dams in making these determinations.

LIMITATIONS

The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
waste management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0  CONCLUSIONS AND RECOMMENDATIONS
1.1 CONCLUSIONS

Conclusions are based on visual observations from a two-day site visit and review of technical
and historical documentation provided by Santee Cooper.

1.1.1 Conclusions Regarding the Structural Soundness of the Management
Unit(s)

No stability analyses of the embankment dams impounding Ash Pond A, Ash
Pond B, and Unit 2 Slurry Pond were provided for review, though requested by
EPA; presumably such analyses were not available in Santee Cooper’s files.
Documented analyses of static stability of the embankment dams impounding the
Unit 3 & 4 Slurry Pond, West Ash Pond, and the South Ash Pond were reviewed.
The results demonstrate adequate static stability with respect to the reduced safety
criterion adopted by the designers. Note the reduced criterion does not appear to
have detrimentally affected the static stability performance of these impounding
embankments.

On the basis of Dewberry engineers’ visual observations and review of limited
available information, all the embankment dams probably have adequate stability
under static loading conditions (see assessment in Section 7.3). Although not
critical, it would be advisable for Santee Cooper to verify static stability of the
perimeter dikes impounding Ash Pond A/ Ash Pond B and the Unit 2 Slurry Pond
with documented analyses.

A strong earthquake is possible in the area. The stability of the Winyah GS CCW
pond dams during strong earthquake is unknown and cannot be assessed from
visual observation. Subsurface information indicates the presence of loose fine
sands and very loose silty fine sands in foundation soils under the Ash Pond B
perimeter dike and loose silty fine sands under perimeter dikes impounding the
Unit 3 & 4 Slurry Pond/ West Ash Pond perimeter dike and the South Ash Pond
perimeter dike... In addition, thick deposits of very soft silty clay exist under the
South Ash Pond perimeter dike. The apparent presence of loose and very loose
sandy soils in the foundation suggests that liquefaction could potentially occur
during strong earthquake shaking, but the actual liquefaction potential and its
effect on the dikes at the Winyah GS cannot be known without performing a
liquefaction study. For the more critical West Ash Pond/Unit 3 & 4 Slurry Pond
perimeter dike and South Ash Pond perimeter dike it would be advisable for
Santee Cooper to perform a documented engineering review of foundation soil
conditions at those locations to determine what, if any, limited or detailed
analyses of seismic stability and liquefaction potential should be performed.
Although not as critical, due to reduced impact, it would be advisable for Santee
Cooper to also perform a similar engineering review for the perimeter dikes
impounding Ash Pond A/ Ash Pond B and the Unit 2 Slurry Pond.
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With exception of the RCP discharge conduit at Ash Pond B, the principal outlet
structures, located at Ash Pond B (riser intake only) and the South Ash Pond,
appear to be in sound and stable condition. The Ash Pond B RCP, which has
separated joints and soil loss over the pipe, poses a potential threat to the stability
of the perimeter dike. The abandoned outlet pipe through the Ash Pond A
perimeter dike may also pose a threat to the stability of the perimeter dike, if the
severely corroded CMP section observed at the outfall continues all the way back
through the dike to the riser structure. Santee Cooper should investigate both of
these penetrations and implement appropriate remedial actions, as needed.

There is no indication that the dikes consist of, or are modified with, wet fly ash,
slag, or other unsuitable materials.

1.1.2 Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

No hydrologic/hydraulic analyses of the Winyah GS CCW ponds were provided
for review, though requested by the EPA; presumably such analyses were
considered unnecessary for these small impounding structures. . Thus, the ability
of the ash ponds and slurry ponds to safely store and pass the appropriate design
flood has not been demonstrated through documented analysis. However, on the
basis of a rudimentary review of flood storage capacity (see Section 6.2), the
ponds are believed to have the capability to store 100 percent of precipitation
from a design storm over their areas without overtopping, except possibly at the
ring-dike system containing the Unit 3 & 4 Slurry Pond and the West Ash Pond.
The hydrologic/hydraulic safety of the Unit 3 & 4 Slurry Pond and the West Ash
Pond should be verified in the near future by documented analysis.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

Supporting technical documents are somewhat limited. The original design
documentation is limited to design drawings, some of which are not very legible
(original drawings for Ash Pond A and Ash Pond B), a design report for a dike
raise at Ash Pond B in 1997, and a Subsurface Investigation report prepared by
Soil & Material Engineers Inc (S&ME) in 1978 for ash pond construction in areas
that include the Unit 3 & 4 Slurry Pond, the West Ash Pond, and the South Ash
Pond. No other technical documentation about the design of the existing facilities
is available.

Technical documents to verify the hydrologic/hydraulic adequacy of all the ash
ponds and structural stability of Ash Pond A, Ash Pond B, and Unit 2 Slurry Pond
embankments are not available. However, the hydrologic/hydraulic
documentation is considered non-critical for the ring-dike systems containing Ash
Pond A and Ash Pond B, the South Ash Pond, and the Unit 2 Slurry Pond because
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these basins appear to have sufficient flood storage capacity. Therefore, the lack
of supporting hydrologic/hydraulic documentation for these ponds is a minor
concern until studies can be performed or formal documentation prepared that
demonstrates that these ponds have suitable safety against overtopping. However,
hydrologic/hydraulic capacity of the ring-dike system containing the Unit 3 & 4
Slurry Pond and the West Ash Pond is not obvious, due to the relatively low
available freeboard above normal operating level, the internal drainage from the
high filled-in areas of the basins to the low areas, and the fact that pumping is
relied upon to remove water from the basins. Therefore, supporting
hydrologic/hydraulic documentation for the Unit 3 & 4 Slurry Pond and the West
Ash Pond is considered to be inadequate at this time. Santee Cooper should
review and document hydrologic safety of the Unit 3 & 4 Slurry Pond and the
West Ash Pond.

The lack of supporting structural stability documentation for the Ash Pond A/Ash
Pond B perimeter dike and the Unit 2 Slurry Pond perimeter dike is a minor
concern for reasons discussed in Section 7.2 until studies can be performed.
Documentation of static stability of the West Ash Pond/Unit 3 & 4 Slurry Pond
perimeter dike and the South Ash Pond perimeter dike is generally adequate.
However, it would be advisable for Santee Cooper to perform a documented
review of seismic stability and liquefaction potential of the West Ash Pond/Unit 3
& 4 Slurry Pond perimeter dike and the South Ash Pond perimeter dike.

1.1.4 Conclusions Regarding the Description of the Management Unit(s)

Descriptions provided for the CCW pond dams and basins are appropriate and
sufficient. Descriptions provided on initial and supplemental drawings for the
outlet works are appropriate and sufficient.

1.1.5 Conclusions Regarding the Field Observations

Ash Pond A and Ash Pond B Dams — A perimeter dam embankment encloses Ash
Pond A and Ash Pond B. A cross dike embankment separates Ash Pond A from
Ash Pond B. The embankments appeared to be structurally sound. The visible
parts of the perimeter dam and cross dike were observed to have no signs of
overstress, significant settlement, shear failure, or other signs of instability.

Minor wet areas with some ponding water were observed along the toe of the
perimeter dam. These conditions do not threaten the stability of the perimeter
dam at this time but should be visually monitored during routine inspections for
any change in condition.

Depressions (“dropouts”) along the abandoned discharge pipe of Ash Pond A
through the perimeter dam were observed. The depressions are possibly
associated with structural failure of the pipe due to corrosion of a CMP section of
the abandoned discharge pipe between the toe of the dam and the Discharge Canal
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and/or due to joint separations. (It is not known if the CMP section continues
through the perimeter dike to the intake riser.) Depressions with some exposed
gravel along the Ash Pond B discharge pipe (RCP) through the perimeter dam
were observed in the section between the toe of the dam and the Discharge Canal.
The depressions were observed to be due to loss of overburden soil into
separations at joints in the discharge pipe. As previously noted in Subsection
1.1.1, Santee Cooper should investigate both of these penetrations and implement
appropriate remedial actions, as needed.

With exception of the conditions noted along the pipe penetrations, the dam
embankments appeared to be adequately maintained. There were no other
apparent indications of potential unsafe conditions.

South Ash Pond Dam — The perimeter dam embankment appeared to be
structurally sound. Visible parts of the embankment dam and outlet structure
were observed to have no signs of overstress, significant settlement, significant
shear failure, or other signs of instability.

Wet soils and small seeps were observed along the outside toe of the embankment
and at the toe drains; the wetness and small seeps appear to be associated with
drainage of water collected in the toe drain and gradual seepage through the
generally sandy foundation soils. These conditions do not threaten the stability of
the perimeter dam at this time but should be visually monitored during routine
inspections for any change in condition.

Some areas of poor grass cover were noted, particularly in toe areas where recent
work on the toe drain outlets had been conducted. These areas should be reseeded
as part of routine maintenance or otherwise protected with an inverted filter in the
wet toe areas if grass cannot be established and maintained.

The dam embankment appeared to be adequately maintained. There were no
apparent indications of potential unsafe conditions.

West Ash Pond and Unit 3 & 4 Slurry Pond Dams — The perimeter dam
embankment encloses the West Ash Pond and the Unit 3 & 4 Ash Slurry Pond. A
cross dike embankment separates the West Ash Pond from the Unit 3 & 4 Slurry
Pond. The embankments appeared to be structurally sound. The visible parts of
the embankment dam and cross dike were observed to have no signs of overstress,
significant settlement, shear failure, or other signs of instability. The area of the
perimeter dam on the northwest side of the Unit 3 & 4 Ash Slurry Pond where
previous repairs were done to stop leakage through an abandoned construction
drain through the dam appeared to be in sound condition; the section of the
perimeter dam at the southwest corner of the West Ash Pond where another
abandoned construction drain had been filled with concrete also appeared to be in
sound condition.
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Minor wet areas with little ponding water were observed along the toe of the
perimeter dam on the west side of the West Ash Pond. These conditions do not
threaten the stability of the perimeter dam at this time but should be visually
monitored during routine inspections for any change in condition.

The dam embankments appeared to be adequately maintained. There were no
apparent indications of potential unsafe conditions.

Unit 2 Slurry Pond Dam — A perimeter dam embankment encloses the Unit 2
Slurry Pond and a cross dike embankment divides the basin. The embankments
appeared to be sound. The visible parts of the embankment dams and pump
structure were observed to have no signs of overstress, significant settlement,
significant shear failure, or other signs of instability. No seepage was observed;
the basin had little water in it at the time of the site visit.

The dam embankments appeared to be adequately maintained. There were no
apparent indications of potential unsafe conditions.

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Maintenance of the impounding embankments of the ash ponds and the slurry
ponds appears to be generally adequate; reseeding of some bare soil areas,
particularly at the South Ash Pond perimeter dike, should be done as part of
routine maintenance. Consideration should be given to using an inverted filter in
bare soil areas along the wet toe of the dike, if it is not possible to establish and
maintain a good grass cover in the wet areas.

Maintenance or repair is needed at the active outlet pipe penetration through the
perimeter dike at Ash Pond B and possibly at the abandoned outlet pipe
penetration through the perimeter dike at Ash Pond A (see Subsection 1.1.1).

Operational procedures appear to be appropriate and adequate, as long as
pumping operations at the West Ash Basin, Unit 3 & 4 Slurry Pond, and Unit 2
Slurry Pond are closely monitored and back-up pumps are available and can be
quickly pulled into service, if needed.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and
Monitoring Program

The surveillance program is generally adequate. The informal daily observations
by plant personnel and formal quarterly inspections by operating personnel with
assistance of experienced dam safety engineers when requested are of sufficient
frequency and should continue. Santee Cooper’s written inspection procedures
are generally adequate but could be improved in execution. The daily and
quarterly inspections apparently did not note or pick-up on the potentially
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significant issues at the abandoned outlet pipe at Ash Pond A and the active outlet
pipe at Ash Pond B.

Internal inspection of the main outlet structures (Ash Pond B outlet and South
Ash Pond outlet) should be performed at a frequency of at least once every 5
years and documented. Although the outlet structures may have been well
constructed of durable materials, no structure has an indefinite lifespan.
Penetrations through dams always should receive an extra level of scrutiny.
Waiting to perform internal inspections only when there is some exterior evidence
of a problem may be too late. Even when evidence of a problem condition can be
seen by external visual inspection, such as the problem condition observed at the
Ash Pond B active outlet, the full extent of the problem condition may not be
ascertained by external visual inspection alone.

There are no dam performance monitoring instruments such as observation
wells/piezometers, settlement monitoring points, inclinometers, seepage
monitoring points, etc. at the CCW pond dams, and none appear to be warranted
at this time. A program of groundwater quality monitoring and pond discharge
monitoring is in place and will continue in accordance with SCDHEC Bureau of
Water/Compliance Assurance Division permit requirements.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

In accordance with EPA criteria, outlined below, all the CCW ponds at the
Winyah GS are rated FAIR for continued safe and reliable operation. These
ratings are strongly influenced by the lack of some rudimentary engineering data
for the dams that impound these CCW ponds. Implementation of
recommendations as presented below would help improve the rating.

EPA C(lassification Criteria:

SATISFACTORY

No existing or potential management unit safety deficiencies are
recognized. Acceptable performance is expected under all applicable
loading conditions (static, hydrologic, seismic) in accordance with the
applicable criteria. Minor maintenance items may be required.

FAIR

Acceptable performance is expected under all required loading conditions
(static, hydrologic, seismic) in accordance with safety regulatory criteria.
Minor deficiencies may exist that require remedial action and/or
secondary studies or investigations.

Winyah GS 1-6
Santee Cooper Coal Combustion Waste Impoundment
Georgetown, SC Dam Assessment Report



FINAL

A management unit safety deficiency is recognized for any required
loading condition (static, hydrologic, seismic) in accordance with safety
regulatory criteria. Remedial action is necessary. POOR also applies
when further critical studies or investigations are needed to identify any
potential dam safety deficiencies.

UNSATISFACTORY

Considered unsafe. A dam safety deficiency is recognized that requires
immediate or emergency remedial action for problem resolution.
Reservoir restrictions may be necessary.

1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability

It is recommended that Santee Cooper perform a documented engineering review
of foundation soil conditions at the West Ash Pond/Unit 3 & 4 Slurry Pond
perimeter dike and the South Ash Pond perimeter dike and determine what, if any,
limited or detailed analyses of seismic stability and liquefaction potential should
be performed. After reviewing the draft report, Santee Cooper indicated that
analyzing seismic stability and liquefaction potential has never been required as
part of the original permit to construct ash ponds at the Winyah GS and believes
that such analyses of the impounding structures at Ash Pond A, Ash Pond B, Unit
2 Slurry Pond, South Ash Pond, and the West Ash Pond are not critical needs at
this time. However, Santee Cooper has indicated that they will evaluate the need
to assess the seismic stability and liquefaction potential at the Unit 3 & 4 Slurry
Pond.

It is recommended that Santee Cooper investigate the apparent problem
conditions along the active (RCP) outlet penetration through the Ash Pond B
perimeter dike and along the abandoned (apparent CMP) outlet penetration
through Ash Pond A perimeter dike and implement appropriate remedial actions,
as needed. After reviewing the draft report, Santee Cooper indicated they are
evaluating remedial options for addressing the active RCP outlet penetration
through the Ash Pond perimeter dike and along the abandoned (apparent CMP)
outlet penetration through Ash Pond A perimeter dike, and will take appropriate
action based on the results of the evaluation, ranging from repair to full
replacement for the Ash Pond B outlet and appropriate sealing of the abandoned
Ash Pond A outlet.

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety

It is recommended that Santee Cooper verify the hydrologic/hydraulic safety of
the Unit 3 & 4 Slurry Pond and the West Ash Pond with documented analyses.
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After reviewing the draft report Santee Cooper has indicated that they will
analyze and verify the hydrologic/hydraulic safety of these ash ponds relative to
the available freeboard.

1.2.3 Recommendations Regarding the Supporting Technical
Documentation

As recommended above in Subsection 1.2.1, a documented engineering review of
seismic stability and liquefaction potential of the South Ash Pond perimeter dike
and the West Ash Pond/Unit 3 & 4 Slurry Pond perimeter dike should be
performed.

As recommended above in Subsection 1.2.2, the hydrologic/hydraulic safety of
the Unit 3 & 4 Slurry Pond and the West Ash Pond should be verified by
documented analysis.

1.2.4 Recommendations Regarding the Description of the Management
Unit(s)

It is recommended that Santee Cooper continue to maintain project records that
contain accurate, legible records of the as-built features of all CCW pond outlet
works, as well as information on abandoned works and how they were abandoned.
Note that Santee Cooper has indicated that they will continue to document and
maintain records of all modifications to any of the ash pond outlet works or dikes
for future reference. Furthermore Santee Cooper has indicated that they will
review their records pertaining to abandoned outlet works and how they were
abandoned and, based on the findings, determine what, if any, additional
information is warranted.

1.2.5 Recommendations Regarding the Field Observations

Ash Pond A and Ash Pond B Dams — The draft report recommended that Santee
Cooper perform investigations and any needed repairs with respect to problem
conditions noted along the two pipe penetrations. In response to the draft report,
Santee Cooper has indicated such investigations are already in progress. No other
recommendations appear warranted at this time. Santee Cooper should continue
to maintain vegetation on the crest and outside slopes and perform visual
monitoring of wet soil areas along the toe of the perimeter dam as recommended
in Subsections 1.2.6 and 1.2.7, below.

South Ash Pond Dam — None appear warranted at this time, other than to continue
maintaining vegetation on the crest and outside slopes, and particularly along the
toe, and perform visual monitoring of the areas of wet soil and seepage along the
toe of the dam as recommended in Subsections 1.2.6 and 1.2.7, below.
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Unit 3 & 4 Slurry Pond and West Ash Pond Dams — None appear to be warranted
at this time, other than to continue maintaining vegetation on the crest and outside
slopes and perform visual monitoring of the wet soil areas along the toe of the
perimeter dam as recommended in Subsections 1.2.6 and 1.2.7, below.

Unit 2 Slurry Pond Dam — None appear to be warranted at this time, other than to
continue maintaining vegetation on the crest and outside slopes as a part of
routine maintenance as recommended in Subsection 1.2.6, below.

1.2.6 Recommendations Regarding the Maintenance and Methods of
Operation

Maintain or repair active and abandoned pipe penetrations through the Ash Pond
A/Ash Pond B perimeter dike as recommended above in Subsection 1.2.1. As
noted above, Santee Cooper has indicated that evaluation of these penetrations is
already in progress.

The draft report recommended that bare soil areas on the dikes, particularly the
South Ash Pond perimeter dike be reseeded or otherwise protected against erosion
as part of routine maintenance. Santee Cooper has indicated that reseeding of the
bare soil areas on the South Ash Pond perimeter dike was completed on August
24, 2010 and a protective grass cover has been established.

No recommendations regarding operational procedures appear to be warranted at
this time, but ensure that pumping operations at the West Ash Basin, Unit 3 & 4
Slurry Pond, and Unit 2 Slurry Pond are closely monitored and have back-up
pumps in reserve that can be quickly placed into service, if needed. (Santee
Cooper has indicated that routine inspections of the pumping operations are
performed at least once per shift and that spare pumps are available in the fleet
used to perform inspections; furthermore, a contract is in place with a qualified
vendor to provide additional pumps and technical support on a 24-hour basis in
the event they are needed,)

1.2.7 Recommendations Regarding the Surveillance and Monitoring
Program

The draft report recommended that all the CCW pond dikes be walked at least
once per year, with close scrutiny in critical outside toe areas, such as at
penetrations (conduits, including abandoned ones) or areas of known seepage or
wet areas to check for changed conditions. These conditions cannot be viewed
properly from the crest. . Santee Cooper has indicated that their quarterly
inspections include proper inspection of the upstream and downstream slopes and
all structures, including penetrations and that standard inspection procedures
outlined in the National Dam Safety Program, Training Aids for Dam Safety are
utilized.
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It is recommended that the principal outlet structures, which are those located at
Ash Pond B and the South Ash Pond, be inspected internally with a remote
camera on a frequency of at least once every 5 years and be documented with a
written report.

1.2.8 Recommendations Regarding Continued Safe and Reliable Operation

No additional recommendations for continued safe and reliable operation appear
warranted at this time, other than to periodically review downstream changes that
may alter the hazard potential classification or assessment of the consequences of
failure of the dams.
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1.3.1 List of Participants

*Fred Tucker, Dewberry
*Anne Lee, Dewberry

Mitch Mitchum, Santee Cooper
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Winyah Generation Station (Winyah GS) is physically located between Pennyroyal Creek
and Turkey Creek, south of the Sampit River in Georgetown County, South Carolina,
approximately 1.4 miles southwest of Georgetown, South Carolina. The Winyah GS is located
on Steamplant Drive, Georgetown, South Carolina 29440-5035. Winyah Bay is East of Winyah
Generating Station. See Appendix A — Doc 1.1 for location of the Winyah GS on an aerial map.

The Winyah GS has six ponds or basins designated for disposal of coal combustion waste
(CCW), including:

Ash Pond A

Ash Pond B

South Ash Pond

West Ash Pond

Unit 3 & 4 Slurry Pond
Unit 2 Slurry Pond

See Appendix A — Doc 1.2 for relative locations of the basins on an aerial view map of the
Winyah GS. (Note: The terms “dike” and “dam” are used interchangeably in this report, as are
the terms “pond” and “basin.”)

All of the basins were manmade primarily by excavating the interior areas of the basins and
building a perimeter dike (dam) around the excavated areas. The principal impounding
structures are the perimeter dike that encompasses Ash Pond A and Ash Pond B, the perimeter
dike that surrounds the South Ash Pond, the perimeter dike that encompasses the West Ash Pond
and Unit 3 & 4 Slurry Pond, and the perimeter dike that surrounds the Unit 2 Slurry Pond. A
diagonal cross dike separates the northern Ash Pond A from the southern Ash Pond B within the
perimeter dike system. Likewise, a cross dike separates the southern West Ash Pond from the
northern Unit 3 & 4 Slurry Pond within the perimeter dike system. Similarly, the Unit 2 Slurry
Pond was recently separated into two (east and west) cells by extending the original “finger”
dike in the middle of the basin to the perimeter dike on the north side of the basin. There is no
indication that any of the dikes consist of, or are modified with, wet fly ash, slag, or other
unsuitable materials.

Ash Pond A has a surface area of approximately 88 acres. According to a furnished drawing
(Appendix A — Doc 1.3), the design top elevation of the perimeter dike is 41.5 feet. The
maximum height of the perimeter dike is 24.5 feet above the outside toe. It is an unlined basin
that is designated to receive fly ash, bottom ash and boiler slag. The basin is currently active but
nearly filled to capacity; remaining storage volume varies due to the excavation of ash for retail.
There is practically no free-standing water in this basin. Drainage trenches are excavated in the
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ash surface to direct sluice water and storm water to the southeast side of the basin, where an
outlet conduit through the cross dike discharges into Ash Pond B. (Data on conduit type and size
not provided; conduit not seen in the field.) Formerly, drainage from Ash Pond A to Ash Pond B
was through a decant tower with bottom discharge conduit (“18” conc. O-ring pipe” according to
furnished drawing) through the cross dike near its southwest end; that drainage structure has
been abandoned in-place. The original outlet structure (decant tower) on the southwest side of
the basin with bottom discharge into a conduit through the perimeter dike is bladder plugged and
abandoned. A furnished drawing indicates the conduit was to be 24-inch diameter “conc. o-ring
pipe,” but badly corroded corrugated metal pipe (CMP) was observed in the field at the outlet
end. Ash Pond A wastewater discharge is regulated by SCDHEC Bureau of Water/Compliance
Assurance Division, but the dam structure is not regulated by state or federal agencies.

Ash Pond B has a surface area of approximately 63 acres. It is an unlined basin that receives
CCW water from Ash Pond A. The maximum height of the perimeter dam is 31 feet above the
outside toe. It is an unlined basin that is designated to contain fly ash, bottom ash, and boiler
slag. The basin is filled to approximately 60 percent capacity, but is currently active as a
clarifying cell with a relatively small pool of free-standing water in the southern one-third of the
basin. The outlet structure (decant tower) near the south end on the west side discharges into a
conduit through the perimeter dike to the Discharge Canal. Type and size of the conduit are not
readable on the furnished drawing, but in the field the shallow-submerged outlet end of the
conduit appeared to be reinforced concrete pipe (RCP) on the order of 24 inches in diameter.

The capacity of Ash Pond B was expanded in 1997. The height of the perimeter dike
embankment along Ash Pond B was raised approximately 7.0 feet to match the elevation of the
Ash Pond A dike embankment crest. Appendix A — Doc 1.4 is a report of the raised dike design
prepared by Paul C. Rizzo Associates, Inc. (Rizzo). The decant tower structure was raised 7 feet.
Ash Pond B wastewater discharge is regulated by the SCDHEC Bureau of Water/Compliance
Assurance Division, but the dam structure is not regulated by state or federal agencies.

The South Ash Pond has a surface area of approximately 61 acres. According to representative
sections (Exhibit 1), the design top elevation of the perimeter dike is 37 feet (37.31 feet at
centerline). The design of the perimeter dike included a toe drain for seepage control (see
Exhibit 2 for details); locations of PVC pipe drain outlets for the toe drain are shown in
Appendix A — Doc 1.5, along with the design layout and features of the South Ash Pond
perimeter dike. The maximum height of the perimeter dike is 22 feet above the outside toe. The
South Ash Pond is an unlined basin designated to receive fly ash, bottom ash and boiler slag; it is
currently active and filled to approximately 50 percent of capacity. The South Ash Pond
receives water pumped from the West Ash Pond; it also receives water pumped from an outside
toe ditch on the perimeter of the basin. Drainage trenches are excavated in the ash surface to
direct sluice water, pass-through water, and storm water to the east end of the basin, where there
is a relatively small pool of free-standing water. The outlet structure (decant tower) at the east
end discharges into a conduit through the perimeter dike and ultimately to the Discharge Canal.
(See Section 1 on furnished drawing no. 3-CV-555 in Appendix D — Doc D.1. Also see
Appendix D — Doc D.2 for details of the outlet structure.) The South Ash Pond wastewater
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discharge is regulated by the SCDHEC Bureau of Water/Compliance Assurance Division, but
the dam is not regulated by state or federal agencies.

The West Ash Pond (also known as Ash Pond 3 & 4) has a surface area of approximately 62
acres. Design layout and features of the West Ash Pond dikes are shown in Appendix A — Doc
1.6. According to representative sections (Exhibit 3), the design top elevation of the perimeter
dike is 37 feet (37.31 feet at centerline). The maximum height of the perimeter dam is 32 feet
above the outside toe. It is an unlined basin designated to contain fly ash, bottom ash, and boiler
slag; it is filled to approximately 90 percent of capacity, and it currently does not receive ash,
and the in-place ash is not mined. The West Ash Basin contains very little free-standing water.
Water is pumped into the West Ash Pond from the Unit 3 & 4 Slurry Pond and channeled along
the west and southwest sides to the southeast corner, where it is pumped from the former decant
tower to the South Ash Pond. The former outlet conduit through the perimeter dike (see Section
2 on furnished drawing no. 3-CV-555 in Appendix D — Doc D.1) at the southeast corner of the
basin apparently has been sealed; therefore, there is no gravity flow outlet from the West Ash
Pond. The West Ash Pond wastewater discharge is regulated by the SCDHEC Bureau of
Water/Compliance Assurance Division, but the dam is not regulated by state or federal agencies.

The Unit 3 & 4 Slurry Pond has a surface area of approximately 100 acres. Design layout and
features of the Unit 3 & 4 Slurry Pond dikes are shown in Appendix A — Doc 1.6. According to
representative sections (Exhibit 3), the design top elevation of the perimeter dike is 37 feet
(37.31 feet at centerline). The maximum height of the perimeter dike is 30 feet above the outside
toe. It is an unlined basin designated to receive flue gas emission control residuals (calcium
sulfate) from the scrubbers; it is filled to approximately 70 percent of capacity. Although the
basin is active, it receives sluiced material only during startup of a unit, until the calcium sulfate
meets specifications for use at an adjacent gypsum wallboard plant. Once the material meets
specifications, it is dried and sent by conveyor to the wallboard plant. The Unit 3 & 4 Slurry
Pond has the largest pool of free-standing water of the six basins at the Winyah GS; it occupies
approximately one-half of the basin surface area. The Unit 3 & 4 Slurry Pond receives water
pumped from an outside toe ditch on the perimeter of the basin. There is no gravity outflow
structure at the basin. Water is pumped from the Unit 3 & 4 Slurry Pond over the northwest end
of the cross dike into the West Ash Pond. The Unit 3 & 4 Slurry Pond wastewater discharge is
regulated by the SCDHEC Bureau of Water/Compliance Assurance Division, but the dam is not
regulated by state or federal agencies.

The Unit 2 Slurry Pond has a surface area of approximately 32 acres. Design layout and features
of the Unit 2 Slurry Pond dikes are shown in Appendix A — Doc 1.7. According to the
representative sections (Exhibit 4), the design top elevation of the perimeter dike is 37.0 feet.
The maximum height of the perimeter dam is 12 feet above the outside toe. It is an unlined basin
designated to receive flue gas emission control residuals (scrubber waste); at the time of the
assessment it was filled to approximately 65 percent of capacity. However, it no longer receives
scrubber waste but is not closed. A finger dike was extended to complete a north-south cross
dike across the middle of the basin (see Appendix A — Doc 1.7); a HDPE pipe was installed for
pass-through flow of storm water run-off. The concrete pump (sump) structure has an open side
that formerly was fitted with wooden slide-gate sections to impound water and form a sump or
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well from which water was pumped. Currently, all the bottom gates have been removed and the
bottom gate is raised to allow water to flow under it. A pump placed inside the structure
discharges storm water through a drainage pipe to the Intake Canal and maintains the basin
generally free of a pool of water, except for temporary pools during significant rainfalls. The
Unit 2 Slurry Pond wastewater is regulated by the SCDHEC Bureau of Water/Compliance
Assurance Division, but the dam is not regulated by state or federal agencies.

2.2 SIZE AND HAZARD CLASSIFICATION

The Winyah GS impoundment dams are not regulated by a federal or state agency and currently
do not have federal or state hazard classifications. Dams owned by the South Carolina Public
Service Authority (Santee Cooper) are specifically exempted from state regulation in Section 72-
2 Dam Classifications and Exemptions of the South Carolina Dams and Reservoirs Safety Act
Regulations. Santee Cooper created an internal multi-disciplined team composed of professional
engineers with backgrounds specializing in dam safety, environmental services, plan operations,
and facility maintenance to evaluate the structural integrity and safety of the impoundments.
This task force will also establish hazard ratings for each impoundment using nationally
recognized criteria.

In the following paragraphs a preliminary hazard potential determination is made on the basis of
the hazard potential classification system adopted by USEPA; this classification system and the
hazard potential determination and basis are presented on the field observation checklists for the
Winyah GS CCW ponds included in Appendix B (also see Table 2.4 below).

Ash Pond A Dam - Maximum dam height is 24.5 feet, according to furnished information. The
total storage capacity is 807 acre-feet. Other physical data are summarized in Table 2.1. The
dam currently has an undetermined hazard potential rating. For reference the SCDHEC criteria
for Size Classification and Hazard Potential Classification are presented in Table 2.2 and Table
2.3, respectively. Based on storage capacity, the Ash Pond A Dam has a Small Size
Classification. Failure of the dam would discharge CCW into the Cooling Pond. The failure
would not likely cause loss of life but would cause some onsite environmental damage and
potential disruption of generation station operations. Therefore, per the USEPA classification
(see Table 2.4) the Ash Pond A Dam should be given a Low Hazard Potential Classification.

Ash Pond B Dam - Maximum dam height is 31 feet, according to furnished information. The
total storage capacity is 537 acre-feet. Other physical data are summarized in Table 2.1. The
dam currently has an undetermined hazard potential rating. Based on storage capacity and
SCDHEC criteria (Table 2.2), the Ash Pond B Dam has a Small Size Classification. Failure of
the dam would discharge CCW into the Cooling Pond. The failure would not likely cause loss of
life but would cause some onsite environmental damage and potential disruption of generation
station operations. Therefore, per the USEPA classification the Ash Pond B Dam should be
given a Low Hazard Potential Classification.

South Ash Pond Dam - Maximum dam height is 22 feet, according to furnished information.
The total storage capacity is 1,129 acre-feet. Other physical data are summarized in Table 2.1.
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The dam currently has an undetermined hazard potential rating. Based on storage capacity and
SCDHEC criteria (Table 2.2), the South Ash Pond Dam has an Intermediate Size Classification.
Failure of the dam would discharge CCW into a perimeter ditch bounded by existing railroad
tracks. If the tracks were to be overtopped, CCW could potentially damage the tracks and
adjacent private property and/or enter Pennyroyal Creek. The failure would not likely cause loss
of life but would cause environmental damage, potential private property damage, and potential
disruption of railroad operations and generation station operations. Therefore, per the USEPA
classification the South Ash Pond Dam should be given a Significant Hazard Potential
Classification.

West Ash Pond Dam - Maximum dam height is 32 feet, according to furnished information. The
total storage capacity is 1,178 acre-feet. Other physical data are summarized in Table 2.1. The
dam currently has an undetermined hazard potential rating. Based on storage capacity and
SCDHEC criteria (Table 2.2), the West Ash Pond Dam has an Intermediate Size Classification.
Failure of the dam could potentially damage adjacent private property and/or enter Pennyroyal
Creek; if failure occurs on the southwest side, the adjacent railroad tracks could potentially be
overtopped with CCW. The failure would not likely cause loss of life but would cause
environmental damage, potential private property damage, and potential disruption of railroad
operations and generation station operations. Therefore, per the USEPA classification the West
Ash Pond Dam should be given a Significant Hazard Potential Classification.

Unit 3 & 4 Slurry Pond Dam - Maximum dam height is 30 feet, according to furnished
information. The total storage capacity is 1,700 acre-feet. Other physical data are summarized
in Table 2.1. The dam currently has an undetermined hazard potential rating. Based on storage
capacity and SCDHEC criteria (Table 2.2), the Unit 3 & 4 Slurry Pond Dam has an Intermediate
Size Classification. Failure of the dam could potentially damage adjacent private property and/or
release CCW into Pennyroyal Creek with potential impact on the nearby Pennyroyal Road. The
failure would not likely cause loss of life, but would cause environmental damage and potential
private and public property damage. Therefore, per the USEPA classification the Unit 3 & 4
Slurry Pond Dam should be given a Significant Hazard Potential Classification.

Unit 2 Slurry Pond Dam - Maximum dam height is 12 feet, according to furnished information.
The total storage capacity is 416 acre-feet. Other physical data are summarized in Table 2.1.
The dam currently has an undetermined hazard potential rating. Based on storage capacity and
SCDHEC criteria (Table 2.2), the Unit 2 Slurry Pond Dam has a Small Size Classification.
Failure of the dam would discharge CCW into a perimeter ditch. If the perimeter ditch were to
be overtopped, CCW could potentially damage adjacent property (gypsum wallboard plant)
and/or enter the Intake Canal. The failure would not likely cause loss of life but would cause on-
site environmental damage, potential property damage, and potential disruption of generation
station operations. Therefore, per the USEPA classification the Unit 2 Slurry Pond Dam should
be given a Significant Hazard Potential Classification.
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Pertinent physical data are presented in the following Table 2.1.

Table 2.1: Summary of Dam Dimensions and Size*

Ash Ash South Ash | West Ash | Unit 3 & 4 | Unit 2

Pond A | Pond B | Pond Dam | Pond Dam | Slurry Slurry

Dam Dam Pond Dam | Pond Dam
Dam Height 24.5° 31.00 22.00 32.00 30.0 12.0°
Crest Width 12 12 15’ 15’ 15’ 10

~8,854°

Length ok ~6,243’ ~8,663’ ~6,9507** ~5,937 ~6,491° **
Side Slopes (inside) 2:1 2:1 3:1 &4:1 2:1 &3:1 2:1 &3:1 2:1
Side Slopes (outside) 3:1 2:1 3:1 &4:1 2:1 & 3:1 2:1 & 3:1 2:1
Hazard Potential Low Low Significant | Significant | Significant | Significant
Classification®**

*Based on data in Santee Cooper’s response to EPA’s RFI dated March 9, 2009 and furnished information.

**Includes cross dike.
**%Preliminary Hazard Potential Classification based on available information and hazard potential classification

adopted by USPA.

The SCDHEC Size Classification System is presented in the following Table 2.2. (Based on
USACE ER 1110-2-106 dated September 26, 1979, except “Very Small” category was added by

SCDHEC.)
Table 2.2: Size Classification™
Category Impoundment Storage (Acre-Feet) Dam Height (Feet)
Very Small Less than 50 Less than 25
Small Less than 1,000 but equal to or greater
than 50 Less than 40 but equal to or greater than 25
Less than 50,000 but equal to or greater
Intermediate | than 1,000 Less than 100 but equal to or greater than 40
Large Equal to or less than 50,000 Equal to or less than 100

*Note: Size classification may be determined by either storage or height of structure, whichever
gives the higher category.

The SCDHEC Hazard Potential Classification System is presented in the following Table 2.3.
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Table 2.3: SC Hazard Potential Classification

Category Hazard Potential

High Hazard Dams located where failure will likely cause loss of life or serious damage to

(Class I) home(s), industrial and commercial facilities, important public utilities, main
highway(s) or railroad(s).

Significant Hazard Dams located where failure will not likely cause loss of life but may damage

(Class II) home(s), industrial and commercial facilities, secondary highway(s) or

railroad(s) or cause interruption of use or service of relatively important
public utilities.

Low Hazard Dams located where failure may cause minimal property damage to others.
(Class III) Loss of life is not expected.

The Hazard Potential Classification System adopted by the USEPA is presented in the following
Table 2.4.

Table 2.4: Dam Hazard Potential Classification

Used by EPA
Category Hazard Potential Description
High Hazard Potential Dams where failure or misoperation will probably cause loss of
human life.

Significant Hazard Potential | Dams where failure or misoperation results in no probable loss of
human life but can cause economic loss, environmental damage,
disruption of lifeline facilities, or can impact other concerns.
Significant hazard potential classification dams are often located in
predominantly rural or agricultural areas but could be located in areas
with population and significant infrastructure.

Low Hazard Potential Dams where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses
are principally limited to the owner’s property.

Less Than Low Hazard Dams where failure or misoperation results in no probable loss of
Potential human life or economic or environmental losses.

2.3 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN
THE UNIT(S) AND MAXIMUM CAPACITY

The amount of CCW residuals currently stored in the units and maximum capacities are
summarized in Table 2.5.

Ash Pond A - Based on information from Santee Cooper, this basin contains fly ash, bottom ash
and boiler slag deposited over 35 years. As previously mentioned, this basin is currently active
and remaining storage volume varies due to the excavation of fly ash for retail. A total of 726
acre-feet of CCW material is contained within Ash Pond A, recorded 2009. The amount of ash
produced and removed from 2005 to 2009 is provided, see Appendix A — Doc 1.8. As of 2009,
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Ash Pond A had an estimated 10 percent remaining in total storage capacity. A normal pool of
water is not maintained in this basin other than locally along drainage ditches excavated in the
ash surface.

Ash Pond B - Based on information from Santee Cooper, this basin is currently active as a
clarifying cell and contains fly ash and bottom ash deposited over 35 years. The storage capacity
of Ash Pond B was increased in 1997 with the expansion of the embankment. The height of the
dam was raised to approximately meet the existing top of dam elevation of Ash Pond A. A
normal pool of water is maintained at approximately 35.0 feet or 6.0 feet below the design top
elevation of 41.0 feet indicated in Rizzo’s design report (Appendix A — Doc 1.4); the pool level
at the time of the site visit was at elevation 34.8 feet. A total of 322 acre-feet of CCW material is
contained within Ash Pond A, recorded 2009. Ash Pond B has an estimated 40 percent
remaining in total storage capacity. The pool of free-standing water covers approximately one-
third of the surface area in the lower (southern) part of the basin.

South Ash Pond - Based on information from Santee Cooper, this basin contains fly ash, bottom
ash and boiler slag deposited over 30 years. As previously mentioned, this basin is currently
active. A total of 565 acre-feet of CCW material is contained within the South Ash Pond,
recorded 2009. The South Ash Pond has an estimated 50 percent remaining in total storage
capacity. The design maximum water level is at elevation 34.0 feet, which would leave at least
3.3 feet of freeboard below the design crest centerline elevation of 37.31 feet. The staff gage
reading at the time of the site visit was 17.1 feet, but no reference elevation was given to relate
this reading to an elevation that can be compared to the dam crest elevation. Visually the pool
level appeared to be at least 6.0 feet below the crest at the time of the site visit.

West Ash Pond - Based on information from Santee Cooper, this basin contains fly ash, bottom
ash and boiler slag deposited over 30 years. As previously mentioned, this basin no longer
receives CCW. A total of 1060 acre-feet of CCW material is contained within the West Ash
Pond, recorded 2009. The West Ash Pond has an estimated 10 percent remaining in total storage
capacity, but currently the basin is used only for pass-through of water pumped into it from the
Unit 3 & 4 Slurry Pond. A normal pool of water is not maintained in this basin other than locally
along drainage ditches excavated in the ash surface. The original design maximum pool
elevation was 34.0 feet, which was about 3.3 feet below the design crest centerline elevation.

Unit 3 & 4 Slurry Pond - Based on information from Santee Cooper, this basin contains flue gas
emission control residuals deposited over 30 years. As previously mentioned, this basin is
currently active but receives calcium sulfate slurry only during unit start-up operations, until the
material meets specifications for use at the gypsum board manufacturing plant located adjacent
to the generating station. A total of 1190 acre-feet of CCW material is contained within Unit 3
& 4 Slurry Pond, recorded 2009. Unit 3 & 4 Slurry Pond has an estimated 30 percent remaining
in total storage capacity. The design maximum pool elevation is 34.0 feet, which is about 3.3
feet below the design crest centerline elevation. A staff gage reading at the time of the site visit
indicated that the pool level was at elevation 34.9 feet, which was above the design maximum
pool elevation. The pool of free-standing water covers approximately one-half of the surface
area in the northern part of the basin.
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Unit 2 Slurry Pond - Based on information from Santee Cooper, this basin contains flue gas
emission control residuals deposited over 33 years. The basin is currently not active but not
closed. A total of 270 acre-feet of CCW material is contained within Unit 2 Slurry Pond,
recorded 2009. The Unit 2 Slurry Pond has an estimated 35 percent remaining in total storage
capacity. A normal pool of water is not maintained in this basin; storm water runoff within the
basin is pumped out (to Intake Canal) as it accumulates. The amount of water in the basin at the
time of the site visit was minimal.

Table 2.5: Amount of Residuals and Maximum Capacity of Unit*
South West | Unit3 & | Unit2
AShfond ASh]_f ond Ash Ash 4 Slurry Slurry
Pond Pond Pond Pond
Surface Area (acre) 88 63 61 62 100 34
Current Storage
Volume (acre-feet) 726 322 565 1060 1190 270
Total Storage
Capacity (acre-feet) 807 537 1129 1178 1700 416

*Based on data in Santee Cooper’s response to EPA’s RFI dated March 9, 2009.
2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment Dams

Ash Pond A and Ash Pond B Dams - The material used in the construction of the
perimeter dam along Ash Pond A and the cross dike embankment is unknown but
presumed to be similar to that described below for the original perimeter dam
along Ash Pond B. The basins are not lined. The top of Ash Pond A dam
elevation from original design plans is 41.5 feet; the original design top of dam
elevation for Ash Pond B was 34.5 feet. The original design geometry of the
perimeter dam consists of 2 horizontal (H) to 1 vertical (V) inside slopes
(upstream slope of cross dike) 3 Hto 1 V outside slopes (downstream slope of
cross dike), and 12-foot crest width (minimum). From test borings made by
Rizzo as part of design studies to raise the Ash Pond B dam, the materials used in
the construction of the original perimeter dam embankment along Ash Pond B
were revealed to consist of predominantly clayey-silty fine sand and silty fine
sand. The perimeter embankment along Ash Pond B was expanded in 1997. The
top of dam was raised approximately 6.8 feet to match the top of dam elevation of
Ash Pond A (see Appendix A — Doc 1.4). The design geometry of the dam raise
consisted of 2 H to 1 V side slopes both inside and outside and crest width of 12
feet. Borrow soil composed of clayey sands was obtained from a property near
Winyah GS for use in construction of the embankment raise. No internal drainage
blankets or toe drains for seepage control were included in the original design of
the perimeter dams or in the design of the dam raise for Ash Pond B. The length
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of the embankment raised was 5,200 feet. The raised embankment outside toe
encroached slightly into the adjacent Cooling Pond. In these areas the design
called for the foundation of the embankment toe to be constructed of riprap to
above the water level and placement of a filter on top of the riprap before
constructing the soil embankment on top of it. The total length of the perimeter
dam is approximately 12,875 feet. The total length of the cross dike is
approximately 2,222 feet.

South Ash Pond Dam - The soil used in the construction of the dam embankment
is unknown but probably locally obtained. The basin is not lined. Original design
called for gravel surfacing on part of the crest, from the access road on the north
side around to a turn-around located just past the location of decant tower at the
east end. The total length of the dam is approximately 8,663 feet. The design
geometry of the dam consists of 3 H to 1 V inside and outside slopes for
approximately 6,600 feet, 4 Hto 1 V inside and outside slopes for approximately
1,750 feet along the west and southwest portions of the embankment, and crest
width of 15 feet. A toe drain is used for seepage control. Seepage water collected
in the drain discharges through 4-inch diameter solid-wall PVC pipes extending
from the internal drain to daylight at the toe; the design spacing of these seepage
drainage pipes is 200 feet. A representative section of the embankment dam is
shown in Exhibit 1. The toe drain details are shown in Exhibit 2. The design
drawings (Appendix A — Doc 1.5) show that a 30-inch diameter CMP through a
southwest section of the perimeter dike was used for drainage from the basin area
during construction. This CMP was plugged with concrete at the upstream
(inside) and downstream (outside) toes of the dam and left in-place at completion
of construction in 1980. (A detail of the plugging system is shown on a furnished
drawing no. 3-CV-555, dated 5-1-79. See Appendix D — Doc D.1) As
subsequently discussed, emergency repairs had to be made at the Unit 3 & 4
Slurry Pond dam when a leak through the dam developed at a similarly plugged
CMP. Preventative repairs were made at the plugged CMP through the South Ash
Pond dam to preclude a similar leak from developing through this dam. This
remedial work was done in 2008 at the same time as the work to secure the
leaking construction drain at the Unit 3 & 4 Slurry Pond dam was completed.

Unit 3 & 4 Slurry Pond and West Ash Pond Dams - The material used in the
construction of the dam embankments is unknown but probably locally obtained.
The basins are not lined. The total length of the perimeter dam is approximately
11,357 feet. The total length of the cross dike is approximately 1,530 feet. The
design geometry of the cross dike consists of 3 H to 1 V side slopes and 15-foot
crest width. A finger dike that partially divides the Unit 3 & 4 Slurry Pond has
like design geometry. The perimeter dam consists of 2 H to 1 V inside and
outside slopes along 3 sides, and 3 H to 1 V inside and outside slopes along the
west sides of the basins, and crest width of 15 feet. No internal drainage blankets
or formal toe drains for seepage control were used. A representative section of
the embankment dam is shown in Exhibit 3. The embankment dam on the
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northwest side of the Unit 3 & 4 Slurry Pond required emergency repair when
leakage developed at an abandoned CMP construction drain through the perimeter
dam; apparently the pipe plugging system had failed, allowing leakage from the
basin. The remedial work is described in Subsection 4.1.3. The area enclosed by
a cofferdam during repairs was backfilled and the outside slope restored to
original design. At the time remedial work at the abandoned CMP through the
Unit 3 & 4 Slurry Pond was completed in 2008, preventative repairs were made at
an abandoned CMP construction drain pipe through the perimeter dam at the
southwest corner of the West Ash Pond. The repairs were made to preclude a
similar leak from developing through this dam.

Unit 2 Slurry Pond Dam - The material used in the construction of the dam
embankment is unknown but probably locally obtained. The basin is not lined.
Total length of the perimeter dam is approximately 4,867 feet. The original finger
dike was extended to complete a cross dike within the basin, dividing the basin
into east and west cells, although gravity drainage of storm water runoff from the
east cell to the west cell is provided with a corrugated HDPE pipe under the
closure section of the cross dike. Total length of the cross dike is approximately
1,624 feet. The design geometry of the dam embankments consists of 2 Hto 1 V
side slopes and typical 10-foot crest width, except along the south side, which is
25.33 feet. No internal drainage blankets or formal toe drains for seepage control
were used. A representative section of the embankment dam is shown in

Exhibit 4.

2.4.2 Outlet Structures

Ash Pond A — Two abandoned outlet structures are located near the southwest
corner of the basin. One of these outlet structures discharged in a westerly
direction through the perimeter dike to outfall into the Discharge Canal; it has
been bladder plugged. The other outlet structure discharged in a southerly
direction through the cross dike and into Ash Pond B; this outlet structure was not
plugged but abandoned in-place. Both of the abandoned outlet works consisted of
intake risers with bottom discharge through conduits that passed through the
dikes. The furnished design drawings indicate that the discharge conduits were to
be concrete o-ring pipes with 24-inch diameter through the perimeter dike and 18-
inch diameter through the cross dike. However, a badly corroded 24-inch
diameter CMP was observed at the outfall of the conduit through the perimeter
dike. The outfall for the abandoned conduit through the cross dike is buried in
ash and could not be observed. Both risers are accessed with a steel catwalk but
are currently buried in ash.

The current outlet structure discharges into Ash Pond B through the cross dike
near the northeast end of the cross dike. Furnished design drawings do not show
information on this outlet structure; the structure was not seen in the field. There
is no other outlet from Ash Pond A. The original design drawings show that an
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emergency overflow was to be constructed on the crest of the perimeter dike on
the west side of the basin; the overflow section was to have 10-foot bottom width
at elevation 39.25 feet (2.25 feet lower than dike crest elevation) with gradual side
slopes of 10 H to 1 V. However, this overflow section (low spot) in the crest was
not apparent during the site visit.

Ash Pond B - The outlet works consist of a rectangular reinforced concrete decant
tower (intake structure) with bottom discharge into a RCP that extends through
the bottom of the perimeter dike to the Discharge Canal. The decant tower is
located near the south end on the west side of the basin, and the outlet pipe
extends through the embankment dam in a westerly direction. As previously
noted, the type and size of the conduit are not readable on the furnished drawing,
but in the field the shallow-submerged outlet end of the conduit appeared to be
reinforced concrete pipe (RCP) on the order of 24 inches in diameter. The top of
the decant tower is accessed from the top of the dam with a steel catwalk
(footbridge).

South Ash Pond - The outlet works are located at the east end of the basin and
consist of a rectangular reinforced concrete decant tower with bottom discharge
into a 36-inch diameter RCP conduit that extends easterly through the bottom of
the perimeter dike; the discharge ultimately outfalls into the Discharge Canal, as
shown in Section 1 on furnished drawing no. 3-CV-555 in Appendix D — Doc
D.1. The outfall could not be seen from site visit vantage points in the field. The
top of the decant tower is accessed from the top of the dam with a steel catwalk
(footbridge).

West Ash Pond — The outlet works are located at the southeast corner of the basin.
The original outlet structure at this location is shown in Section 2 on furnished
drawing no. 3-CV-555 in Appendix D — Doc D.1. From this section and
furnished plans it appears that originally there was gravity flow from the West
Ash Pond to the South Ash Pond through an intake tower with bottom discharge
into a 36-inch diameter RCP conduit that extended through the West Ash Pond
perimeter dike, through the intervening space between the West Ash Pond and the
South Ash Pond, and through the South Ash Pond perimeter dike to the interior of
South Ash Pond. However, it appears that gravity flow was no longer possible
when ash buildup in the South Ash Pond covered the outfall from the West Ash
Pond.

Currently, water is pumped from the West Ash Pond to the South Ash Pond
through a flexible conduit that is supported on a bridge over a drainage ditch to
the South Ash Pond. The old drainage tower is used as a pump structure or well
from which to pump the water. The bottom discharge conduit apparently was
sealed. The top of the drainage tower is accessed from the top of the dam with a
steel catwalk (footbridge).
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Unit 3 & 4 Slurry Pond — There is no gravity flow outlet structure at the Unit 3 &
4 Slurry Pond and apparently never has been, other than the temporary drainage
pipe (30-inch CMP) that was used for drainage during construction. Water is
pumped from the Unit 3 & 4 Slurry Pond to the West Ash Pond over the cross
dike at the southwest corner of the basin (northwest end of cross dike). Two
pumps were being used at the time of the site visit.

Unit 2 Slurry Pond - The outlet works consist of a pump structure made of a
rectangular reinforced concrete box with an open side that can be fitted with
sectional wooden slide gates for maintaining a pool in the basin. Currently, only
one gate section is in place, but it is lifted to allow water to flow under it into the
pump (sump) structure, where a pump is in place to remove storm water runoff as
it drains into the structure. The storm water is discharged through a flexible
HDPE line to the Intake Canal, and the basin currently is maintained free of a
pool of water.

2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN

GRADIENT

A regional map showing Winyah GS and the ash ponds and slurry ponds in relationship to
“critical” infrastructure within a 5-mile radius was provided by Santee Cooper and included in
Appendix A — Doc 1.9 in of this report. “Critical” infrastructure includes facilities such as
schools and hospitals. There are 7 schools and 1 hospital located within the 5-mile radius, as
shown on the map. Three of the schools are located to the east and east northeast on topography
that is higher than the ponds. The remaining critical infrastructure (4 schools and 1 hospital) are
all located in Georgetown near the 5-mile limit to the northeast and across the Sampit River from
the generating station and thus do not lie directly down gradient from Winyah GS. In general,
land use downstream from the ponds is conservation/preservation area, forested/agricultural,
planned development, and some residential.

Based on USGS quadrangles, flood impacts from postulated failure of the ash pond and slurry
pond dams at the Winyah GS would primarily impact the areas along the Pennyroyal Creek and
possibly Turkey Creek and/or potentially areas along the Sampit River.

Winyah GS
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS AND INCIDENTS

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT
UNIT(S)

Furnished reports of quarterly inspections, conducted by Santee Cooper, for the period July 2009
through June 2010 indicated no major structural or operational problems. No significant
deterioration was indicated in the documentation reviewed. No other reports on the safety of the
management units were provided. The furnished design report prepared by Rizzo for the Ash
Pond B dike raising does not include stability analysis of the raised embankment.

3.2 SUMMARY OF LOCAL, STATE AND FEDERAL ENVIRONMENTAL
PERMITS

The Winyah GS is currently regulated under NPDES Permit No. SC-0022471 (see Appendix A —
Doc 1.10). This permit became effective March 2008 and will expire on July 2011, according to
the furnished documentation.

The ash ponds and slurry ponds at the Winyah GS are regulated for water quality by the South
Carolina Department of Health and Environmental Control (SCDHEC) Bureau of
Water/Compliance Assurance Division. Groundwater monitoring/sampling is conducted at a
number of points (water-quality wells) around the ash and slurry ponds. Surface water sampling
is conducted to monitor the quality of discharge.

3.3 SUMMARY OF SPILL/RELEASE INCIDENTS (IF ANY)
Ash Pond A - There have been no reported spill/release incidents at this basin.
Ash Pond B - There have been no reported spill/release incidents at this basin.

South Ash Pond - There have been no reported spill/release incidents at this basin. As stated
above, an abandoned CMP construction drain pipe through the perimeter dike along the
southwest side of the South Ash Pond was located and sealed along with the surrounding soil
using a cement-bentonite slurry wall. This action was taken to preclude a leakage problem, as
happened at a similar abandoned construction drain through the Unit 3 & 4 Slurry Pond
perimeter dike.

West Ash Pond - There have been no reported spill/release incidents at this basin. As stated
above, an abandoned CMP construction drain pipe through the perimeter dam at the southwest
corner of the West Ash Pond was located and sealed along with the surrounding soil using a
cement-bentonite slurry wall. This action was taken to preclude a leakage problem, as happened
at a similar abandoned construction drain through the Unit 3 & 4 Slurry Pond perimeter dike.

Unit 3 & 4 Slurry Pond — On February 14, 2008, the Unit 3 & 4 Slurry Pond had a release of
CCW water into plant property. The cause of this release was determined to be a failure of the
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plugging system in an abandoned 30-inch diameter CMP through the dike embankment on the
northwest side of the basin; the CMP had been used for drainage from the basin during original
construction, dating back to 1980 (see Appendix A — Doc 1.6 for location of the old construction
drain). Remedial work was done to correct the leakage problem (see Subsection 4.1.3 for
description). The embankment was restored to original design geometry at the repair location.

Unit 2 Slurry Pond - There have been no reported spill/release incidents at this basin.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION
4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

No construction records are available. Therefore, little is known of original
construction other than the year the ponds were completed.

Ash Pond A and Ash Pond B — Ash Pond A and Ash Pond B were built within a
perimeter dike system and separated by a diagonal cross dike with Ash Pond A
situated on the north side of the cross dike and Ash Pond B on the south side. It
appears that the dikes were somewhat field-fitted using minimal design
information. The ponds were completed and commissioned in 1975.

Ash Pond A is bounded on the north side by the perimeter dike adjacent to the
Intake Canal, on the west side by the perimeter dike adjacent to the Discharge
Canal, on the east side by the perimeter dike adjacent to the Cooling Pond, and on
the south side by the cross dike. The lowest elevation on the basin’s floor is
unknown. The basin was not lined. The original outlet structures, now
abandoned, were as described in Subsection 2.4.2.

Ash Pond B is bounded on the north side by the cross dike, on the west side by
the perimeter dike adjacent to the Discharge Canal, and on the east side by the
perimeter dike adjacent to the Cooling Pond. The crest of the of the original
section of perimeter dike around Ash Pond B was approximately 7.0 feet lower
than the section around Ash Pond A. The lowest elevation on the basin’s floor is
unknown. The basin was not lined. The original outlet structure was as described
in Subsection 2.4.2 but the intake riser was approximately 7.0 feet lower.

South Ash Pond — The perimeter dike was constructed in an east-west elongated
loop to form the basin. It is the only dike at the station that includes a toe drain
for seepage control. It also has some of the flattest slopes (as flat as4 Hto 1 V
around the west and southwest sides, suggesting that weaker foundation soils
and/or lower ground may exist in that area. The basin is bounded along its
perimeter by railroad spurs that supply coal to the station. The lowest elevation
on the basin’s floor is unknown. The basin was not lined. The original outlet
structure is the same as the current outlet structure as described in Subsection
2.4.2. The South Ash Pond was completed and commissioned in 1980.

West Ash Pond and Unit 3 & 4 Slurry Pond — The West Ash Pond and Unit 3 & 4
Slurry Pond were built within a perimeter dike system and separated by a cross
dike with the West Ash Pond situated on the south side of the cross dike and the
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Unit 3 & 4 Slurry Pond on the north side. The ponds were completed and
commissioned in 1980.

The West Ash Pond is bounded on the northeast side by the cross dike, and on the
west, southwest, and east sides by the perimeter dike; a railroad spur borders the
southwest side. The lowest elevation on the basin’s floor is unknown. The basin
was not lined. The original outlet structure appears to have included an intake
riser at the southeast corner with bottom discharge into a conduit extending to the
South Ash Pond, as described in Subsection 2.4.2.

The Unit 3 & 4 Slurry Pond is bounded along the east, southeast, northeast,
northwest, and west sides by the perimeter dike, and on the southwest side by the
cross dike. A finger dike was constructed north of and generally parallel to the
cross dike (northwesterly) from the east side, partially dividing the basin. The
lowest elevation on the basin’s floor is unknown. The basin was not lined. There
appears to have never been a gravity flow outlet from the operational basin; water
has always been pumped from the Unit 3 & 4 Slurry Pond to the West Ash Pond,
as described in Subsection 2.4.2.

Unit 2 Slurry Pond — The perimeter dike was constructed in a rectangular loop,
longer in the north-south direction, to form the basin. The basin is bounded on
the south side by the Intake Canal. A finger dike, from the original design, begins
at the midpoint of the south side perimeter dike and extends to the north. The
lowest elevation on the basin’s floor is unknown. The basin was not lined. There
appears to have never been gravity flow of water from this basin; water has
always been pumped to the Intake Canal from the gated pump structure described

in Subsection 2.4.2. The Unit 2 Slurry Pond was completed and commissioned in
1977.

4.1.2 Significant Changes/Modifications in Design since Original
Construction

Ash Pond A — There have been no significant changes/modifications in design
since the original construction of the basin, other than that the original discharge
structures have been abandoned and a single outlet structure was installed through
the cross dike near the northeast end of the cross dike (near southeast corner of
the basin. The emergency overflow described on original design drawings was
not observed in the field.

Ash Pond B — The perimeter embankment along Ash Pond B was raised
approximately 7.0 feet to meet top of dam elevation of Ash Pond A in 1997. The
expansion increased the storage capacity of Ash Pond B. The top of the discharge
structure (intake riser) was also raised approximately 7.0 feet (see Appendix A —
Doc. 1.4). The expansion was designed by Paul C. Rizzo Associates, Inc.
(PCRA), a FERC-approved Independent Consultant for dam safety assessments.
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The geotechnical investigation performed in conjunction with PCRA’s design
indicated the embankments were well constructed.

South Ash Pond — There have been no significant changes/modifications in design
since the original construction of the basin.

West Ash Pond — There have been no significant changes/modifications in design
since the original construction of the basin, other than abandonment of the
apparent original gravity-flow discharge structure, so that water is now pumped
from the West Ash Pond to the South Ash Pond, rather than flowing by gravity.

Unit 3 & 4 Slurry Pond — There have been no significant changes/modifications in
design since the original construction of the basin. During the site visit there
appeared to be gypsum-encrusted riprap along the waterline on the inside slope of
the perimeter dike on the northeast side of the basin. Riprap is not indicated as a
design feature in the original design plans.

Unit 2 Slurry Pond — The finger dike from the original design has been extended
to create a cross dike.

4.1.3 Significant Repairs/Rehabilitation since Original Construction

Ash Pond A — There have been no significant repairs/rehabilitation made to this
basin since the original construction.

Ash Pond B — There have been no significant repairs/rehabilitation made to this
basin since the original construction.

South Ash Pond — The abandoned CMP construction drain pipe through the
perimeter dike along the southwest side of the South Ash Pond was located and
sealed along with the surrounding soil using a cement-bentonite slurry wall, to
preclude a leakage problem occurring there, as happened at a similar abandoned
construction drain through the Unit 3 & 4 Slurry Pond perimeter dike.

West Ash Pond — The abandoned CMP construction drain pipe through the
perimeter dam at the southwest corner of the West Ash Pond was located and
sealed along with the surrounding soil using a cement-bentonite slurry wall, to
preclude a leakage problem occurring there, as happened at a similar abandoned
construction drain through the Unit 3 & 4 Slurry Pond perimeter dike.

Unit 3 & 4 Slurry Pond — The abandoned 30-inch CMP construction drain
through the northwest side of the Unit 3 & 4 perimeter dike required repair in
March 2008 when leakage developed at the pipe outlet. A detail on a furnished
drawing no. 3-CV-555 (dated 5-1-78) shows that concrete plugs of limited extent
were to be placed at both the inlet and outlet ends of the pipe after completion of

Winyah GS 4-3
Santee Cooper Coal Combustion Waste Impoundment
Georgetown, SC Dam Assessment Report



FINAL

construction. The detail shows the plug at the inlet end as a block of concrete
extending 2 feet above the top of the pipe, 2 feet beyond the sides of the pipe, and
1 foot below the bottom of the pipe. The concrete apparently fills the interior of
the pipe a minimum of 3 feet into the pipe from the inlet end. The plug at the
outlet end is shown as concrete on the interior of the pipe extending 1 foot back
from outlet end. This plugging system (and possibly the CMP itself) apparently
failed, allowing leakage from the basin. A cofferdam was constructed around the
leak to equalize the head and reduce the flow through the pipe. A 60-foot long by
45-foot deep cement-bentonite slurry wall was constructed along the centerline of
the dike to create an impermeable barrier. In addition, the downstream portion of
the CMP as well as any voids in the surrounding soils was sealed using cement-
bentonite fill.

Unit 2 Slurry Pond — There have been no significant repairs/rehabilitation made to
this basin since original construction.

4.2 SUMMARY OF OPERATIONAL HISTORY
4.2.1 Original Operational Procedures

The furnished documents do not include the original operational procedures. The
ponds are man-made basins that were designed and operated primarily for the
disposal of fly ash, bottom ash, and boiler slag, or for the disposal of flue gas
emission control residuals (scrubber wastes). It is presumed that all of the basins
were originally operated as wet basins wherein ash and scrubber wastes were
transported and disposed by sluicing with water into the basins, where the
suspended particles were allowed to settle out and the water detained temporarily
in the basins for neutralization and equalization prior to discharge through the
gravity-flow outlet structures or, in the case of the slurry ponds, removal by
pumping. Through most of the operational history, there has been beneficial
reuse of the fly ash, bottom ash, and gypsum from the scrubbers whenever a
market was available.

4.2.2 Significant Changes in Operational Procedures since Original Startup

No documents were provided to indicate that basic operational procedures have
significantly changed since original startup, except that sluicing of CCW into the
West Ash Pond and the Unit 2 Slurry Pond has essentially ceased. Also, the
removal of water from the West Ash Pond is now by pumping rather than by
gravity flow through an outlet structure to the South Ash Pond.

4.2.3 Current Operational Procedures

The basins are operated and monitored for water quality under a SCDHEC
approved NPDES permit. Fly ash is generally dry handled and conveyed to
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Southeastern Fly Ash on-site, where the excess carbon is removed for energy
recovery and the remaining ash is processed for use in cement; only when the
Southeastern plant is down is fly ash sluiced to Ash Pond A or the South Ash
Pond, depending on the unit source of the fly ash. Bottom ash is sluiced to Ash
Pond A. Flue gas emission control residuals are occasionally sluiced into the Unit
3 & 4 Slurry Pond.

Ash Pond A currently receives primarily bottom ash. The CCW slurry is pumped
into excavated channels within the basin and gravity settling separates the fine
from the coarser materials. Once the channels become full, the ash is excavated
to dry it out for beneficial reuse; some of the bottom ash is used in the
manufacture of concrete blocks. The sluice water and storm runoff flow through
channels excavated in the ash to a pond area at the south end of the basin. The
water flows to Ash Pond B through an outlet structure located near the northeast
end of the cross dike.

Ash Pond B currently is mainly used as a clearing basin for water that drains into
it from Ash Pond A. Ash waste material from production operations is not
currently placed in the basin, although it was directly sluiced into this basin in the
past. Water flows into the decant tower near the southwest corner of the basin.
Outflow from this pond discharges into the Discharge Canal, which leads to the
Cooling Pond.

The South Ash Pond is currently used mainly for pass-through flow of water that
is pumped into it from the West Ash Pond and water from yard drains at the
station, as well as water pumped into it from the perimeter ditch. Ash waste
material from production operations is typically not placed in the basin; however,
fly ash is sluiced into the basin whenever the Southeastern Fly Ash plant has an
outage. Water flows into the decant tower at the east end of the basin, and the
outflow ultimately discharges into the Discharge Canal, which leads to the
Cooling Pond.

The West Ash Pond is currently used for pass-through flow of water pumped into
it from the Unit 3 & 4 Slurry Pond. Ash waste material from production
operations is no longer placed in this basin. Water flows to the southeast corner
of the basin, where it is pumped to the South Ash Pond.

The Unit 3 & 4 Slurry Pond receives sluiced flue gas emission control waste only
during start-up of one of the units after an outage and only until the gypsum in the
waste stream meets specifications for use at the adjacent American Gypsum
wallboard manufacturing plant. Ordinarily, when the gypsum meets
specifications, it is dried and sent by conveyor to the gypsum wallboard plant.
Sluice water, storm water, and water pumped into the basin from the perimeter
ditch drains to the southwest corner of the basin, where it is pumped over the
cross dike to the West Ash Pond.
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The Unit 2 Slurry Pond no longer receives sluiced flue gas emission control
waste. The basin will receive scrubber waste in the future only when necessary.
The Unit 2 Slurry Pond is currently maintained dry. Storm water collected in the
basin is pumped into the Intake Canal.

4.2.4 Other Notable Events since Original Startup
Based on furnished information and discussions with Santee Cooper personnel,

there are no other notable events since original startup of the ash and slurry ponds
to report at this time.
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5.0 FIELD OBSERVATIONS
5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Frederic C. Tucker, PE and Anne Lee collected available data and
documents and made field observations during a site visit on June 29-30, 2010, in company with
the participants listed in Section 1.3. The design engineer of record for Ash Pond A, Ash Pond
B, South Ash Pond, West Ash Pond, Unit 3 & 4 Slurry Pond, and Unit 2 Slurry Pond was not
present or available to assist with answering questions about these basins.

The site visit began in the early afternoon of June 29™ and continued the following day till noon
on June 30", 2010. Weather conditions during the visit were partly sunny, humid, and generally
hot with temperatures around 100 °F at their peak. Photographs were taken of conditions
observed. Photographs referenced below are contained at the end of this chapter.

The overall visual assessment is that the earthen embankments that impound Ash Pond A,
Ash Pond B, South Ash Pond, West Ash Pond, Unit 3 & 4 Slurry Pond, and Unit 2 Slurry
Pond are in good condition. No visual signs of imminent instability or serious inadequacy of
the principal structures at these basins that would require emergency remedial action were
observed.

5.2 ASH POND A
5.2.1 Embankment Dam and Basin Area
Crest

Typical views of the crest around the perimeter dam embankment are shown in
Photos BA-1, BA-2, BA-3 and BA-4. The crest was observed to have coarse ash
surfacing in fair condition. A moist area with some ruts was observed on the crest
of the perimeter embankment where vehicles turn to access the ash basin for
beneficial reuse operations. Typical views of the coarse ash-surfaced crest of the
cross dike is shown in Photos BA-5 and BA-6. No major depressions, sags,
tension cracks or other signs of significant settlement were observed in the crest.
No tension cracks which might suggest soil shear failure were observed in the
crest or along the edge of the crest.

Outside Slope and Toe

The typical outside slope of the perimeter dam embankment of Ash Pond A is
visible in Photos BA-7, BA-8 and BA-9. As shown, the grass on the outside slope
was typically observed to be maintained in relatively good condition. There are
some minor areas with sparse grass cover or bare soil (Photo BA-9). No areas of
significant erosion were observed. No obvious signs of slumps, slides, bulges,
tension cracks, seepage, or animal holes were observed.
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Some areas along the downstream toe were observed to have wet soils with some
ponding water and other toe areas were observed to be in need of vegetation
maintenance, as shown in Photos BA-10, BA-11, BA-12, and BA-13.

Inside Slope and Basin Area

The inside slope of the Ash Pond A embankment dam was observed to be
generally buried with ash. A typical view of the inside slope of the perimeter
embankment of the basin is shown in Photo BA-14. The slopes of the cross dike
were observed to be buried with ash (see Photos BA-5 and BA-6). No slumps,
slides, or other signs of shear failure were observed in the visible parts of the
slopes above the ash. The surface of the exposed ash fill is generally covered
with tall weeds (reeds) and low-growing bushes, except for the surface of the
central area where ash is actively mined for beneficial reuse; sparse vegetation to
no vegetation was observed in areas trafficked with construction equipment and
other vehicles. The tall reeds are an invasive wetland species called Phragmites.
No significant erosion was noted.

Ash sluice lines discharge CCW into the basin at the northwest corner. A view of
the sluice lines located at the northwest corner outside of Ash Pond A is shown in
Photo BA-15.

Abutments and Groin Areas

Not applicable; there are no abutments or groins in the perimeter ring-dam.
However, no erosion or displacements were observed where the cross dike ties in
to the perimeter dam.

5.2.2 Outlet Structures
Abandoned Outlet Structures

Two abandoned intake (decant) towers were observed near the southwest corner
of the basin. One decant tower has a bottom discharge outlet pipe that extends
through the cross dike into Ash Pond B. The tower and outlet pipe are buried in
ash and abandoned; the former access footbridge to the tower is shown in Photo
BA-S.

The other decant tower has a sealed bottom discharge outlet pipe that extends
through the perimeter dam to the Discharge Canal. The pipe has been bladder
plugged and abandoned. The decant tower is buried in ash, as shown in Photo
BA-16, which also shows the former access footbridge to the tower. The outlet
pipe that extends through the cross dike is completely buried and was not
observed, except at the outfall. The outfall end of the pipe was observed to be a
severely corroded CMP, as shown in Photo BA-17. Depressions or “drop-outs”
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were observed along the alignment of the buried pipe between the toe of the dam
and the Discharge Canal, as shown in Photo BA-18, suggesting that the pipe has
failed. It is not known if the CMP actually extends through the dam, since design
drawings indicate that the outlet pipe was to be 24-inch concrete o-ring pipe. As
previously mentioned, the CMP may only be an extension between the dam toe
and the Discharge Canal.

Current Outlet Structure

The current method of conveyance of water from Ash Pond A to Ash Pond B is
through a drainage structure through the cross dike near the northeast end of the
cross dike; this structure was not observed.

Emergency Spillway (If Present)

No emergency spillway was observed, although the design plans indicate that
there was to be an emergency overflow on the perimeter dam on the west side of
the basin. Note that an emergency spillway is not ordinarily provided for an ash
basin that does not receive off-site drainage, such as Ash Pond A. Santee Cooper
has indicated that no evidence could be found that the emergency spillway was
constructed as part of original construction.

Low Level Outlet
There is no low level outlet.
5.3 ASHPONDB
5.3.1 Embankment Dam and Basin Area
Crest

Typical views of the crest around the perimeter dam embankment are shown in
Photos BB-1 and BB-2. As at Ash Pond A the crest was observed to have coarse
ash surfacing in fair condition. No major depressions, sags, tension cracks or
other signs of significant settlement were observed in the crest. No tension cracks
which might suggest soil shear failure were observed in the crest or along the
edge of the crest.

Outside Slope and Toe

Typical views of the outside slope of the perimeter dam embankment of Ash Pond
B are shown in Photos BB-3 through BB-6. As shown, the grass on the outside
slope was typically observed to be maintained in relatively good condition along
the majority of the outside slope. Some areas of bare soil and sparse grass cover
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were observed as shown in Photo BB-7 and BB-8. No areas of significant erosion
were observed. No obvious signs of slumps, slides, bulges, tension cracks,
seepage, or animal holes were observed.

Some areas along the downstream toe were observed to have wet soils with some
ponding water as shown in Photos BB-6 through BB-8.

Areas along the downstream toe were observed to have ponding water and lack of
vegetation maintenance, see Photo. Depressions or drop-outs were observed
along the buried discharge pipe extending from the decant tower; one is shown in
Photo BB-9. Much of outside toe along the Cooling was submerged Pond (see
Photos BB- 4 and BB-5).

Inside Slope and Basin Area

The inside slope of the Ash Pond B embankment dam was observed to be
generally buried with ash or submerged in water. Typical views of the inside
slope of the perimeter dam embankment of the basin are shown in Photos BB-10
through BB-13. No slumps, slides, or other signs of shear failure were observed
in the visible parts of the slopes above the ash and water levels. The surfaces of
the inside slope and ash fill buildup in the northern part of the basin are generally
covered with a tall growth of reeds (Phragmites). A pool of free-standing water
was observed in the southern part of the basin. The water surface elevation at the
time of the site visit was 34.8 feet (6.7 feet below design crest elevation). No
significant erosion was noted.

Abutments and Groin Areas

Not applicable; there are no abutments or groins in the perimeter ring-dam.
However, no erosion or displacements were observed where the cross dike ties in
to the perimeter dam.

5.3.2 Outlet Structures
Overflow Structure

The overflow structure is a concrete drop-inlet box with an open side fitted with
metal slide gate sections (panels); the top section serves as the overflow weir.

The metal gate sections slide in angle-iron gate tracks and control the pond level.
The original structure was raised 7 feet in 1997 when the dam was raised. Photo
BB-14 provides an outside view of the overflow structure (decant tower), which is
located at the southwest corner of Ash Pond B. A view of the inner chamber
through the top walkway grate is shown in Photo BA-15. The structure was
observed to be in overall good visual condition. At the bottom of the overflow
structure water discharges through a RCP outlet to the Discharge Canal.
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Outlet Conduit

As noted above, the decant tower has bottom discharge through a circular RCP
that extends through the perimeter dam to the Discharge Canal. The outlet pipe is
buried all along the majority of its length to its outfall end. Depressions or drop-
outs were observed in the section of buried pipe between the dam toe and the
Discharge Canal. A gravel layer above the RCP is exposed in a depression at the
downstream toe of the embankment. A small amount of water was observed to
project out from the gravel under the thatch in the depression shown in Photo BB-
9, indicating a separation at a joint. As shown in Photo BB-16, the discharge
from the submerged outlet end of the RCP creates a “blowing” or “boiling” effect.
This may indicate air intake at separated joints along the pipe downstream of the
dam toe. The outlet appeared to be flowing clear.

Emergency Spillway (If Present)

No emergency spillway was observed, although the design plans indicate that
there was to be an emergency overflow on the original perimeter dam on the west
side of the basin. The raising of the dike by approximately 7 feet in 1997 may
have eliminated the low spot that was originally to serve as the emergency
overflow; however, as previously mentioned no emergency overflow was
observed on the Ash Pond A perimeter dike west side, even though original plans
called for it and that dike has not been raised. An emergency spillway is not
ordinarily provided for an ash basin that does not receive off-site drainage, such
as Ash Pond B. Santee Cooper has indicated that no evidence could be found that
the emergency spillway was constructed as part of original construction.

Low Level Outlet
There is no low level outlet.
5.4 SOUTH ASH POND
5.4.1 Embankment Dam and Basin Area
Crest

The surface of the crest was observed to be bare earth and grass, although gravel
surfacing was observed along some segments. It was observed that potholes and
shallow depressions in the crest of the embankment have been filled with coarse
ash as shown in Photo BS-1. A minor ash wash out on the inside of the basin next
to the crest of the embankment was observed where water from the toe ditch is
pumped into the basin from a new pump structure located outside the west end of
the basin; the washout is shown in Photo BS-2. The crest was observed to be in
overall good condition. The embankment is enclosed by a perimeter ditch along
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the outside toe of the embankment. A railroad loop spur line encircles the basin
on the outboard side of the perimeter toe ditch. Typical views of the dam crest
are shown in Photos BS-3 through BS-5. No major depressions, sags, tension
cracks or other signs of significant settlement were observed. No tension cracks
which might suggest soil shear failure were observed in the crest or along the
edge of the crest.

Outside Slope and Toe

The outside slope and toe of the South Ash Pond perimeter dam are shown in
Photos BS-6 to BS-12. Areas of minor erosion, bare earth, and sparse vegetation
were observed, particularly along the toe. Some areas with bare earth were
caused by maintenance equipment used for toe drain outlet pipe maintenance and
construction of a new pump station. A view of the newly constructed pump
station located at the west end outside toe of the embankment is shown in Photo
BS-13. The grass on the outside slope was observed to be maintained in generally
fair condition. No areas of significant erosion were observed on the slope. No
obvious signs of slumps, slides, bulges, tension cracks, seepage, or animal holes
were observed on the slope.

Bare earth was observed at the location of the new pump construction. Views of
the perimeter ditch along the outside toe of the embankment are shown in Photos
BS-6, BS-13, BS-14, and BS-15. Tall vegetation (Phragmites) was observed
along the perimeter ditch. Erosion was observed along the toe and perimeter ditch
at the locations of toe drain maintenance, as shown in Photos BS-16, BS-17 and
BS-18. Photo BS-17 shows the damaged end of one of the toe-drain outlet pipes,
which design drawings indicate were to be on 200-foot spacing. Wet ground and
minor seepage was observed at the toe drains and along the downstream toe as
shown in Photo BS-15, BS-18, and BS-19.

Inside Slope and Basin Area

The inside slope of the South Ash Pond embankment dam was observed to be
buried with ash in most of the basin and submerged in water where there is a pool
of free-standing water at the east end. The water surface elevation at the time of
the inspection was 17.1 feet (relative), which appeared to be on the order of 6.0
feet below the dam crest. A view of the inside of South Ash Pond where water is
discharged into the basin from the West Ash Pond and from plant drains is shown
in Photo BS-20 (near northwest corner) and where water discharges from the
basin at the overflow tower is shown in Photo BS-21 (at east end). Views of the
inside slope of the embankment dam or inside of the basin are shown in BS-22
through BS-26. No slumps, slides, or other signs of shear failure were observed
in the visible parts of the slopes above the ash and water levels. No significant
erosion was noted.

Winyah GS 5-6
Santee Cooper Coal Combustion Waste Impoundment
Georgetown, SC Dam Assessment Report



FINAL

Abutments and Groin Areas

Not applicable; there are no abutments or groins in the perimeter ring-dam.
5.4.2 Outlet Structures

Overflow Structure

The overflow structure is a concrete drop-inlet box with an open side fitted with
metal slide gate sections (panels); the top section serves as the overflow weir.
The metal gate sections slide in angle-iron gate tracks and control the pond level.
Photo BS-21 provides an outside view of the overflow structure (decant tower),
which is located at the east end of the South Ash Pond. A view of the inner
chamber through the top walkway grate is shown in Photo BS-27. The structure
was observed to be in overall good visual condition.

Outlet Conduit
The decant tower has a bottom discharge pipe that extends through the
embankment dam; the water ultimately discharges into the Discharge Canal to the
east. The outside slope and intervening area to the Discharge Canal along the
outlet pipe alignment is shown in Photo BS-28. The outlet conduit was not seen.
However, no obvious problems, such as seepage or drop-outs, were observed
along the apparent alignment of the buried pipe through the embankment dam.
Emergency Spillway (If Present)
There is no emergency spillway.
Low Level Outlet
There is no low level outlet.

5.5 WEST ASH POND
5.5.1 Embankment Dam and Basin Area
Crest
The surface of the crest is a combination of gravel, coarse ash, and bare ground.
The surface of the crest was observed to be in good condition. Typical views of
the embankment crest around the west, east and north sides are shown in Photos

BW-1 to BW-5. Typical views of the crest of the cross dike are shown in Photos
BW-6 and BW-7. No major depressions, sags, tension cracks or other signs of
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settlement were observed. No tension cracks which might suggest soil shear
failure were observed in the crest or along the edge of the crest.

As a precaution after failure of the seal in the abandoned CMP construction drain
through the Unit 3 & 4 Slurry Pond perimeter dam, the existing CMP construction
drain through the West Ash Pond perimeter dike was filled with concrete.

Outside Slope and Toe

The outside slope of the West Ash Pond perimeter dam is shown in Photos BW-8
and BW-10 through BW-13. As shown, the grass on the outside slope and berm
was observed to be maintained in generally good condition. Areas along the
southeast side of the embankment were observed to be unmaintained. The outside
slope of the cross dike (Unit 3 & 4 Slurry Pond side) is submerged by water and
scrubber waste (calcium sulfate). No areas of significant erosion were observed
on the outside slopes. No obvious signs of slumps, slides, bulges, tension cracks,
seepage, or animal holes were observed.

The toe of the perimeter dam on the west side is shown in Photos BW-9. Areas of
wet soil were observed at the toe along the west side of the perimeter dam as
shown in Photos BW-9 and BW-14. The vegetation along the downstream toe in
some areas was observed to have been avoided by mowers due to wet-soil
conditions. No areas of significant erosion were observed. No scarps, sloughs,
depressions or other indications of slope instability were observed.

Inside Slope and Basin Area

The inside slope of the West Ash Pond perimeter dam was observed to be
submerged with ash and with water in drainage ditches excavated in ash next to
the dam. The water surface elevation at the southeast corner (pump intake
location) at the time of the site visit was not provided but appeared to be on the
order of 2.5 feet below the crest of the perimeter dam. Views of the pond interior
and inside slope at the north end, along the southwest side, and along the
southeast corner of the basin are shown in Photos BW-15 through BW-16. No
slumps, slides, or other signs of shear failure were observed in the visible parts of
the slopes above the water level. No significant erosion was noted.

Abutments and Groin Areas
Not applicable; there are no abutments or groins in the perimeter ring-dam.

However, no erosion or displacements were observed where the cross dike ties in
to the perimeter dam.
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5.5.2 Outlet Structures

Overflow Structure

The existing decant structure is submerged in water and ash. The former intake
tower (overflow structure) is used as a well or sump for pumping water from the
West Ash Pond into the South Ash Pond via discharge lines over a bridge; several
views of the pumping equipment and the intake and discharge lines are shown in
Photos BW-4, BW-18, and BW-19.

Outlet Conduit

There is no active gravity flow outlet structure; water is pumped from the basin as
described above.

Emergency Spillway (If Present)
There is no emergency spillway.
Low Level Outlet
There is no low level outlet.
5.6 UNIT 3 & 4 SLURRY POND
5.6.1 Embankment Dam and Basin Area
Crest

The surface of the crest is a combination of fine gravel/sand, coarse ash, and bare
ground. The surface of the crest was observed to be in good condition. Typical
views of the perimeter dam crest are shown in Photos B3-1 through B3-3 (also see
BW-7). Typical views of the crest of the cross dike are as shown in previously
referenced Photos BW-7 and BW-8. No major depressions, sags, tension cracks
or other signs of settlement were observed. No tension cracks which might
suggest soil shear failure were observed in the crest or along the edge of the crest.

Outside Slope and Toe

During remedial work to stop leakage at an abandoned CMP construction drain in
2008, a cofferdam was constructed and a portion of the dike (outside slope) along
the northwest side was excavated. The dike was rebuilt to original design
geometry where excavations had been made. Views of the vicinity are shown in
Photos B3-4 through B3-7. A pump station in the vicinity is shown in Photo
B3-4. The pump station was constructed at the northwest corner of the perimeter
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dam in 2004 in the vicinity of the original drainage ditch as part of an overall
improvement in stormwater management at the generating station. Views of the
perimeter dam outside slope and crest along the reconstructed portion of the
embankment are shown in Photos B3-5 and B3-7. The repaired area appeared to
be in good condition.

Typical views of the outside slope of the perimeter dam of Unit 3 & 4 Slurry Pond
are shown in Photos B3-8, B3-9, B3-10, and B3-11. As shown, the grass on the
outside slope was observed to be maintained in generally good condition; areas of
the slope along the northeast side were observed to be in need of mowing. The
outside slope of the cross dike (West Ash Pond side) is generally buried with ash.
No areas of significant erosion were observed. No obvious signs of slumps,
slides, bulges, tension cracks, seepage, or animal holes were observed.

The toe of the perimeter dam on the southeast side is visible in Photo B3-8
adjacent to a toe ditch, and on the northeast side it is shown in Photos B3-12 and
B3-13. The toe ditch on the northeast side was observed to be heavily overgrown
with vegetation (Photo B3-13). No areas of significant erosion were observed.
No scarps, sloughs, depressions or other indications of slope instability were
observed.

Inside Slope and Basin Area

The lower part of the inside slope of the Unit 3 & 4 Slurry Pond embankment dam
was observed to be submerged in water. The water surface elevation at the time
of the inspection was 34.9 feet (2.4 feet below design centerline crest elevation).
Views of the pond interior and inside slope are shown in Photos B3-6 and B3-15
through B3-17. No slumps, slides, or other signs of shear failure were observed
in the visible parts of the slopes above the water level. No significant erosion was
noted.

Abutments and Groin Areas

Not applicable; there are no abutments or groins in the perimeter ring-dam.
However, no erosion or displacements were observed where the cross dike ties in
to the perimeter dam.

5.6.2 Outlet Structures

Overflow Structure

There is no gravity overflow structure indicated on design plans and no overflow
structure was observed. Water is pumped from the Unit 3 & 4 Slurry Pond to the

West Ash Pond as shown in previously referenced see Photos BW-6 and BW-15.
Two portable pumps were being used at the time of the site visit.
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Outlet Conduit

There is no outlet conduit. As previously mentioned, remedial work to stop
leakage at an abandoned CMP construction drain was done in 2008 (see
Subsection 4.1.3).

Emergency Spillway (If Present)
There is no emergency spillway.
Low Level Outlet
There is no low level outlet.
5.7 UNIT 2 SLURRY POND
5.7.1 Embankment Dam and Basin Area
Crest

The surface of the crest was observed to be in generally good condition,
consisting variously of fine gravel/sand, coarse ash, grass, and bare ground.
Views of the perimeter dam crest are shown in Photos B2-1 through B2-6. Sparse
grass cover was observed on some areas of the crest of the perimeter dam on the
east side (see Photo B2-5). Typical views of the crest of the cross dike are shown
in Photos B2-7 and B2-8. The cross dike originally was a finger dike extending
from the south side partially across the middle of the basin. It appeared that the
finger dike had recently been completed across the basin to the north side. A
corrugated HDPE pipe had been installed through this dike extension to allow
storm water to drain from the east cell of the basin to the west cell; views of this
pipe at the inlet and outlet ends are shown in Photos B2-23 and B2-24. No major
depressions, sags, tension cracks or other signs of settlement were observed in the
crest. No tension cracks which might suggest soil shear failure were observed in
the crest or along the edge of the crest.

Outside Slope and Toe

Views of the outside slope of the perimeter dam of the Unit 2 Slurry Pond are
shown in Photos B2-9 through Photo B2-13; the outside toe along embankment
dam is also visible. As shown, the grass along the east side of the embankment on
the outside slope was observed to be maintained in generally good condition. A
minor area of surface disturbance in the turf on the east side is shown in Photo
B2-14. No areas of significant erosion were observed. No obvious signs of
slumps, slides, bulges, tension cracks, seepage, or animal holes were observed.

Areas along the outside toe appeared to be overdue for cutting of woody
vegetation, particularly on the north and south sides. No areas of significant
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erosion were observed along the outside toe. No scarps, sloughs, depressions or
other indications of slope instability were observed.

Inside Slope and Basin Area

Portions of the inside slope and basin area are buried in scrubber waste (calcium
sulfate). The basin was essentially pumped dry of water at the time of the site
visit and the water surface elevation was minimal. The surface of the waste fill
and the inside slope was observed to be generally covered with tall weeds, reeds,
and low-growing bushes. Views of the inside slope of the perimeter dam and the
interior basin area are shown in Photos B2-15 through B2-20. No slumps, slides,
or other signs of shear failure were observed in the visible parts of the slopes
above the waste surface. No significant erosion was noted.

Abutments and Groin Areas

Not applicable; there are no abutments or groins in the perimeter ring-dam.
However, no erosion or displacements were observed where the cross dike ties in
to the perimeter dam.

5.7.2 Outlet Structures
Overflow Structure

The outlet structure is a concrete chamber (pump structure) with an open side that
can be fitted with wooden slide gates (panels) for impounding a pool; a view of
the structure is shown in Photo B2-21. The wooden panels slide in gate tracks
and control the pond level. At the time of the site visit only one gate panel was in
place, and it was partially raised to allow water to flow under it into the pump
structure. The Unit 2 Slurry Pond is not currently active. A pump has been
placed at the bottom of the structure as shown in Photo B2-22; it pumps storm
water to the Intake Canal.

Outlet Conduit

There is no outlet conduit. A pump (Photo B2-22) discharges storm water into
the Intake Canal via an HDPE pipe through the top of the perimeter dike on the
south side is shown in Photo B2-25.

Emergency Spillway (If Present)
There is no emergency spillway.
Low Level Outlet

There is no low level outlet.
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Photo BA-1: Crest of Perimeter ie Wet Sie of Pond A near Northwest
Corner — Viewed South

Photo BA-2: Crest of Perimeter Dike at Ash Removal Equipment
Access on Ash Pond A — Viewed South.
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Photo BA-3: Crest of Perimeter Dike East Side of Pond A Near Cross Dike
Intersection — Viewed North.

Photo BA-4: Crest of Perimeter Dike North Side of Ash Pond A near Northwest
Corner — Viewed East.

Winyah GS 5-14
Santee Cooper Coal Combustion Waste Impoundment
Georgetown, SC Dam Assessment Report



FINAL

Photo BA-5: Crest of Cross Dike and Walkway to Abandoned Decant Tower
and Drainline from Ash Pond A to Ash Pond B — Viewed
Northeast.

Photo BA-6: Crest of Cross Dike Between Ash Pond B and Ash Pond A —
Viewed Southwest.
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Photo BA-7: Outside Slope of Perimeter Dike at Northwest Corner of Ash Pond
A — Viewed South.

Photo BA-8: Outside Slope of Perimeter Dike West Side of Ash Pond A near a
Ash Removal Equipment Access on Ash Pond A — Viewed South.
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Photo BA-9: Outside Slope of Perimeter Dike at Cross Dike Intersection.

Photo BA-10: Outside Toe of Perimeter Dike at Cross Dike Intersection.
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Photo BA-11: Outside Slope of Perimeter Dike North Side of Ash Pond A
at Northeast Corner — Viewed West.
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Photo BA-12: Toe of Perimeter Dike North Side of Ash Pond A.
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Photo BA-13: Outside Slope of Perimeter Dike East Side of Ash Pond A Near
Cross Dike Intersection — Viewed North (Cooling Pond to
Right).

Photo BA-14: Tall Vegetation on Inside of Perimeter Dike North Side of Ash
Pond A — Viewed South (Typical View Where Ash Is Not Being
Placed or Mined.
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Photo BA-15: Ash Sluice Lines Outside Ash Pond A at Northwest Corner

Photo BA-16: Location of Abandoned Decant Tower and CMP Outfall in Ash
Pond A that Extends Through West Dike (See Associated Photos
BA-13, - 14, and -15).
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Photo BA-17: Failed CMP Outfall of Abandoned Decant Tower Drain Through
West Dike of Ash Pond A — Viewed at Discharge Canal.
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Photo BA-18: Depression in Ground Along Centerline of Failed CMP Outfall of
Abandoned Decant Tower Drain Through West Dike of Ash
Pond A.
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Photo BB-1: Crest of Perimeter Dike at Cross Dike Intersection — Viewed
South.
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Photo BB-2: Crest of Perimeter Dike South Side of Pond B near South Corner —
Viewed Northeast (Cooling Pond to the Right).

Photo BB-3: Outside Slope of Perimeter Dike West Side of Ash Pond B at
Cross Dike Intersection — Viewed South.
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Photo BB-4: Outside Slope of Perimeter Dike South Side of Ash Pond B near
South Corner — View Northeast (Cooling Pond to Right).

Photo BB-5: Outside Slope of Perimeter Dike near Southeast Corner - Viewed
Northeast (Cooling Pond to Right).
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Photo BB-6: Outside Slope and Toe of Perimeter Dike West Side of Ash Pond
B near South Corner —Viewed North (Note Wet Area At Toe).

Photo BB-7: Closer View of North Part of Wet Area Shown in Previous Photo.
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Photo BB-8: Outside Toe of Perimeter Dike West Side of Ash Pond B Decant
Tower North of Buried Outfall Drain Pipe — View North.
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Photo BB-9: Depression and Exposed Gravel (Under Grass) Upstream of Ash
Pond B Drain Outfall. (Apparent Separation at Last Joint in RCP).
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Photo BB-10: Inside Slope of Perimeter Dike East Side of Ash Pond B Near
Southeast Bend — Viewed Northeast. (Cooling Pond to Right)
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Photo BB-12: Inside Slope of Perimeter Dike South Side of Ash Pond B at
South Corner — Viewed Northeast.

Photo BB-13: Inside Slope of Perimeter Dike West Side of Ash Pond B South
of Cross Dike Intersection — Viewed South.
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Photo BB-14: View of North and East Side of Ash Pond B Decant Tower.
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Photo BB-15: View Through Top Grate of Ash Pond B Decant Tower.
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Photo BB-16: View Downstream Along RCP Outfall Pipe of Ash Pond B
Decant Tower. (Note “blow” of discharge from partially
submerged outlet due to entrapped air.).

e

Photo BS-1: Crest and Outside Slope of Perimeter Dike at Soutwest Bend
of South Ash Pond — Viewed West.
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Photo BS-2: Ash Washout Adjacent to Crest of Perimeter Dike of South Ash
Pond at Western End.

Photo BS-3: Crest of Perimeter Dike North Side of South Ash Pond Perimeter
Dike at Access Road — Viewed West.
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Photo BS-4: Crest of Perimeter Dike North Side of South Ash Pond — Viewed
East.

Photo BS-5: Crest of Perimeter Dike on East Side of South Ash Pond Near
Decant Tower — Viewed North.
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Photo BS-6: Outside Slope and Toe of Perimeter Dike at Southwest Bend of
South Ash — Viewed East.
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Photo Bé—7: Crest and VOutside Slope of Perimeter Dike on West Side of South
Ash Pond.
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Photo BS-8: Area of Sarse Vegettion Outsid Toe of erieter Dike South
Side of Ash Pond Near Southeast Corner.

B

Photo BS-9: Outside Slope of Perimeter Dike East Side of South Ash Pond Near
Decant Tower — Viewed North.
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Photo BS-10: Outside Slope of Perimeter Dike North Side of South Ash Pond —
Viewed East.

Photo BS-11: Outside Slope of Perimeter Dike South Side of South Ash Pond —
Viewed East.
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Photo BS-12: Outside Slope and Crest of Perimeter Dike on South Side of
South Ash Pond — Viewed West from Southeast Corner.

-

Photo BS-13: New Pump Station at Outside Perimeter Toe Ditch Northeast Side
of South Ash Pond (For Pumping \Water from Toe Ditch Through
Buried Line Into South Ash Pond).
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Photo BS-14: Ditch Along Outside Toe
Ash Pond — Viewed East.
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Pond.

Photo BS-15: Small Seeps at Outside Toe Ditch North Side of South Ash

Winyah GS 5-37
Santee Cooper Coal Combustion Waste Impoundment
Georgetown, SC Dam Assessment Report



iagie y ! A L F 4 K
1e g <S¢ il A7 ‘ : \

Photo BS-16: Otside Slope of Perimeter ike and Toe Ditch South Side of
South Ash Pond B — Viewed East.

Photo BS-17: Damaged End of Toe Drain PVC Pipe Outlet at Toe Ditch
Exposed by Erosion — Viewed East.

Winyah GS 5-38
Santee Cooper Coal Combustion Waste Impoundment
Georgetown, SC Dam Assessment Report



Photo BS-18: Wet Ground and Seepage Along Outside Toe Ditch South Side of
South Ash Pond.
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Photo BS-19: Wet Ground and Seepage from Toe Drain PVC Pipe Outlet at
Outside Toe of South Ash Pond Perimeter Dike at Southwest
Bend End.
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Photo BS-20: Photo BS-16: Iside outh Ash Pon Where Water Pumped
From West Ash Pond is Discharged Through Flexible Liner
Over The North Perimeter Dike Near West End.

Photo BS-21: Decant Tower at East End of South Ash Pond.
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Photo BS-22: Inside Slope and Cret erimeter Dike South Side of South Ash
Pond- Viewed East.

&

Photo BS-23: Inside Slope and Crest of Perimeter Dike of South Ash Pond at
Southwest Bend — Viewed East.
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Photo BS-24: Inside Slope of Perimeter Dike Southeast Corner of South Ash
Pond- Viewed Northeast.
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Photo BS-26: Inside Slope of Perimeter Dike East Side of South Ash Pond
Near Decant Tower — Viewed South.
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Photo BS-27: View Through Top Grate of South Ash Pond Decant Tower.
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Photo BS-28: Outside Toe of Perimeter Dike East Side of South Ash Pond

Photo BW-1: Crest along Southwest Perimeter Dike of West Ash Pond —
Viewed Southeast.
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Photo BW-2: Crest of Perimeter Dike Southwest Side of West Ash Pond —
Viewed Southeast.

i

Photo BW-3: Crest of Perimeter Dike Along Southwest Corner of West Ash
Pond — Viewed Northwest.
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Photo BW-4: Intake Line and Discharge Lines for Pumping Water from West
Ash Pond to South Ash Pond. View of Pump Located on Crest
Along Southeast Corner of West Ash Pond — Viewed East.

Photo BW-5: Crest of Perimeter Dike East Side of West Ash Pond— Viewed
South.
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Photo BW-6: Cross Dike between Unit 3 & 4 Surry Pond and West Ash
Pond- Viewed Southeast.
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Photo BW-7: Cross Dike between West Ash Pond and Unit 3 & 4 Slurry Pond
— Viewed Northwest.
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Photo BW-8: Crest and Outside Slope of Perimeter Dike to Along West Side of
West Ash Pond- Viewed South.

Photo BW-9: Outside Toe of Perimeter Dike West Side of West Ash Pond —
Viewed South (Note Mower Ruts Due to Wet Soil).
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Photo BW- 10: Outside Slope Perimeter Dike Southwest Side of West Ash Pond
— Viewed Southeast.

Photo BW-11: Outside Slope Perimeter Dike West Side of West Ash Pond —
Viewed North.
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Photo BW-12: Outside Slope f erimeter Dike along East Side of et Ash

Pond- Viewed South.

Photo BW-13: Outside Slope of Perimeter Dike near Southeast Corner —
Viewed Southeast.
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Photo BW-14: Wet Soil Area Outside Toe of Embankment Perimeter Dike
West Side of West Ash Pond.

Photo BW-15: Inside View of West Ash Pond Where Unit 3 & 4 Slurry Pond
Discharge into Pond at North End of West Perimeter Dike.
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Photo BW-16: Inside Slope o Perimetr Dike at Bend to at Southwest Side of
West Ash Pond — Viewed Southeast.
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Photo BW-18: View of Pump ischarge Lines on Bridge from West Ash Pond
Southeast Corner to South Ash Pond — Viewed East.
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Photo BW-19: Existing Decant Towner in Southeast Corner of West Ash Basin
(Note Suction Lines for Pumping Water from Decant Tower to
South Ash Basin).
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Photo B3-1: Crest of Perimeter Dike Southeast Side of Unit 3 & 4 Slurry Pond
- Viewed North.

Photo B3-2: Crest of Perimeter Dike Northeast Side of Unit 3 & 4 Slurry Pond
- Viewed Northwest.
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Photo B3-3: Crest of Perimeter Dike West Side of Unit 3 & 4 SlurryPod -
Viewed South.

Photo B3-4: Pump Station at Outside Toe of Northwest Side of Unit 3 & 4

Slurry Pond (For Pumping Water from Toe Ditch through Buried
Line into Unit 3 & 4 Slurry Pond).

Winyah GS 5-55
Santee Cooper Coal Combustion Waste Impoundment
Georgetown, SC Dam Assessment Report



~ - . - -

Photo B3-5: Outside Slope of Perimeter Dike of Northwest Side of Unit 3 & 4
Slurry Pond at Repaired Location.

Photo B3-6: Inside Slope of Perimeter Dike at Northeast side of Unit 3 & 4
Slurry Pond — Viewed Northwest.
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Photo B3-7: Crest of Perimeter Dike at Northwest side of Unit 3 & 4 Slurry
Pond at Repaired Location — Viewed East.

Photo B3-8: Outside Slope of Perimeter Dike Southeast Side of Unit 3 & 4
Slurry Pond — Viewed North.
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Photo B3-9: Outside Slope of Perimeter dike Northeast Side of Unit 3 & 4
Slurry Pond — Viewed Northwest.

Photo B3-10: Outside Slope of Perimeter Dike Northwest Side of Unit 3 & 4
Slurry Pond — Viewed East.
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Photo B3-11: Outside Slope of erimtr D West Side of Unit 3 & 4
Slurry Pond — Viewed North.

Photo B3-12: Outside Toe of Perimeter Dike Northeast Side of Unit 3 & 4
Slurry Pond — Viewed Southeast.
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Photo B3-13: Outside Toe of Perimeter Dike Northeast Side of Unit 3 & 4
Slurry Pond (Note Overgrown Toe Ditch).
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Photo B3-15: Inside Slope of Perimeter Dike Southeast Side of Unit 3 & 4
Slurry Pond - Viewed South.

Photo B3-16: Inside Slope of Perimeter Dike West Side of Unit 3 & 4 Slurry
Pond — Viewed North.
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Photo B3-17: Inside Slope of Perimeter Dike at Northwest Side of Unit 3 & 4
Slurry Pond — Viewed West.
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Photo B2-1: Crest of Perimeter Dike West Side of Unit 2 Slurry Pond-
Viewed North.
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Photo B2-2: Crest of Perimeter Dike Noth Sid of Unit 2 Slurry Pond East of
Cross Dike— Viewed East.

Photo B2-3: Crest of Primeter Dike North Side
Cross Dike — Viewed East.

of Unit 2 Slurry Pond East of
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Cross Dike — Viewed East.

Photo B2-5: Crest of Perimeter Dike East Side of Unit 2 Slurry Pond—
Viewed South (Note Sparse Grass Cover).
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Photo B2-6: Crest of Perimeter Dike North Side of Unit 2 Slurry Pond West of
Cross Dike — Viewed East.

P

Photo B2-7: Crest of Cross Dike in Unit 2 Slurry Pond— Viewed South (Original
Middle “Finger Dike” Had Been Recently Extended Northerly To
The North Perimeter Dike To Divide The Pond Into Two Cells).
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Photo B2-8: Crest of CrossDike in Unit 2 Slurry Pond- Viewed North.

Photo B2-9: Crest and Outside Slope of Perimeter Dike West Side of Unit 2
Slurry Pond- Viewed North.
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Photo B2-11: Outside Slope of Perimeter Dike East Side of Unit 2 Slurry
Pond- Viewed South.
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Photo B2-12: Outside Slope of Perimeter Dike East Side near Southeast Corner
of Unit 2 Slurry Pond — Viewed South.

Photo B2-13: Outside Crest and Slopeof Perimete
Slurry Pond West of Cross

ey

r Dike South Side of Unit 2
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Photo B2-14: Outside Slope of Perimeter Dike East Side of Unit 2 Slurry Pond
— Viewed South

Photo B2-15: Inside Slope of Perimeter Dike West Side of Unit 2 Slurry Pond—

Viewed North.
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Photo B2-16: Inside Slope of Perimeter Dike North Side of Unit 2 Slurry Pond
West of Cross Dike — Viewed East.

Photo B2-17: Inside Slope of Perimeter Dike East Side of Unit 2 Slurry

Pond- Viewed South.
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Photo B2-18: Inside Slope and Crest of Perimeter Dike South Side of Unit 2
Slurry Pond West of Cross Dike — Viewed West.
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Photo B2-19: Inside Slope and Crest of Perimeter Dike South Side of Unit 2
Slurry Pond East of Cross Dike— Viewed West.
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East of Cross Dike — Viewed East.
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Photo B2-21: View of East Side of Pump Structure of Unit 2 Slurry Pond. (Open
Side Formally was Fitted with Wooden Slide Gates to Impound
Water in the Pond; Note Normal Water Level Stain on Concrete.)
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Photo B2-22: View of Pump Placed Inside of Pump Structure of Unit 2 Slurry
Pond. (Note Bottom Section of Slide Gate is Raised Slightly.)
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Photo B2-23: Inlet of Corrugated HDPE Pipe Under the North (Extended)
Portion of the Cross Dike in Unit
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Photo B2-24: Outlet of Corrugated HDPE Pipe Under the North (Extended)
Portion of the Cross Dike in Unit 2 Slurry Pond.
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Photo B2-25: Plastic Pipe Conveying Stormwater Pumped Unit 2 Slurry Pond
to Intake Channel Located at Outside Slope of South Perimeter
Dike at Southwest Corner. (Note Large Diameter Casing Pipe
within which Discharge Line — Smaller Pipe — Passes under
Crest of Dike.)
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6.0 HYDROLOGIC/HYDRAULIC SAFETY
6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Floods of Record

Flood record information was not provided for the CCW ponds. Hearsay
evidence from Santee Cooper personnel is that a 15-inch (24-hour duration)
rainfall occurred in 1988, which caused water to flow through the 25-foot wide
emergency spillway at the Cooling Pond (not included in this assessment); it was
reported that the emergency spillway was designed to flow beginning at a flood
produced by the 25-year frequency, 24-hour duration rainfall event. No issues
with the ash pond and slurry ponds were reported as a result of this storm,
although no details were given, such as amount of freeboard at the ponds. The
ash ponds have been in service for 30 to 35 years and have experienced many
severe rainstorms and a number of hurricanes during that time. Santee Cooper
indicated no unusual problems at the pond embankments as a result of such
storms.

6.1.2 Inflow Design Flood

No hydrologic/hydraulic analyses were provided for the ash and slurry ponds;
thus, no inflow design flood was available. Santee Cooper representatives stated
that drainage structures at the station are designed for the 25-year frequency, 24-
hour duration rainfall event. Presumably, the outlet structures at the ash ponds are
designed for at least this event.

The issue of inflow design flood often is not significant for ash and slurry ponds
formed with ring (perimeter) dikes. The basins are contained and isolated by the
dike embankments, so that they do not receive off-site drainage. Usually during
normal operations sufficient freeboard is available to contain 100 percent of
rainfall over the basin area from significant storm events, even up to the probable
maximum precipitation (PMP), which is a little over 44 inches at this location
(based on HMR-51, all season PMP for 24-hour duration, 10 miz).

As previously mentioned, the SCDHEC Dams and Reservoirs Safety Act
Regulations specifically exclude state regulation of dams owned and operated by
the South Carolina Public Service Authority (Santee Cooper). The state
recognizes Santee Cooper’s jurisdiction over its own dams; therefore safety of
those dams comes under Santee Cooper’s purview, and Santee Cooper has the
authority to set the safety standard. Santee Cooper has set up a task force to
evaluate the structural integrity and safety of its impoundments and to establish
hazard potential ratings for each impoundment using nationally recognized
criteria. This task force is expected to set the safety standard for impounding
structures such as those at the Winyah Generating Station. If Santee Cooper’s
hazard potential ratings and safety standards closely follow those given in the
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South Carolina dam safety regulations, the Winyah ash and slurry ponds would
have spillway design floods as indicated below:

Ash Pond A — Based on Small Size Classification and Low Hazard Potential
Classification, the spillway design flood (SDF) criterion is 50 to 100-year
frequency.

Ash Pond B — Based on Small Size Classification and Low Hazard Potential
Classification, the spillway design flood (SDF) criterion is 50 to 100-year
frequency.

South Ash Pond — Based on Intermediate Size Classification and Significant
Hazard Potential Classification, the spillway design flood (SDF) criterion is Y2
probable maximum flood (1/2 PMF) to probable maximum flood (PMF).

West Ash Pond — Based on Intermediate Size Classification and Significant
Hazard Potential Classification, the spillway design flood (SDF) criterion is Y2
probable maximum flood (1/2 PMF) to probable maximum flood (PMF).

Unit 3 & 4 Slurry Pond — Based on Intermediate Size Classification and
Significant Hazard Potential Classification, the spillway design flood (SDF)
criterion is ¥2 probable maximum flood (1/2 PMF) to probable maximum flood
(PMF).

Unit 2 Slurry Pond — Based on Small Size Classification and Significant Hazard
Potential Classification, the spillway design flood (SDF) criterion is 100-year
frequency to 2 probable maximum flood (1/2 PMF).

The above spillway design floods are preliminary and used for the purposes of
this assessment only. Santee Cooper’s task force may find lesser or greater
spillway design floods to be more appropriate for these ash basins. This report’s
assessment of size and hazard potential classifications is discussed in Section 2.2
of this report.

6.1.3 Spillway Rating

No spillway rating computations or information is available for the ash and slurry
ponds as they do not have practical use in the ash pond operations. Free water
levels in the ponds are typically controlled by pumping and managed below the
maximum design water surface elevation. Additional pumps are staged when
needed to control free water levels in the ponds.

6.1.4 Downstream Flood Analysis
No downstream flood analysis has been provided for the ash and slurry ponds.

A qualitative analysis based on field observations and review of available data is
as follows:
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Ash Pond A Dam - Failure of the dam would discharge CCW into the Cooling
Pond. The failure would not likely cause loss of life but would cause some onsite
environmental damage and potential disruption of generating station operations.
The influx of water and ash into the Cooling Pond would likely be relatively
gradual. However, a sudden release of a large mass into the Cooling Pond,
considered unlikely, could set up a wave that could travel down the Cooling Pond
and impact its dam; any overspill through the emergency spillway or over the dam
would go into Turkey Creek. Most of the ash (except some of the finest particles
in any overspill at the Cooling Pond Dam) would likely remain in the Cooling
Pond.

Ash Pond B Dam - Failure of the dam would be as described above for Ash Pond
A Dam, except that a larger volume of water would be released, which would
potentially activate the emergency spillway or add to the emergency spillway
flow, particularly if the release occurred during a major flooding event. The
failure would not likely cause loss of life but would cause some onsite
environmental damage and potential disruption of generating station operations.

South Ash Pond Dam - Failure of the dam would discharge water and CCW into a
perimeter ditch bounded by existing railroad tracks. If the tracks were to be
overtopped, considered likely, the release could potentially damage the tracks and
adjacent private property and/or enter Pennyroyal Creek. CCW that enters the
creek would be carried downstream, with the finest particles likely reaching the
Sampit River, which flows into Winyah Bay. The failure would not likely cause
loss of life but would cause environmental damage, potential private property
damage, and potential disruption of railroad operations and generating station
operations.

West Ash Pond Dam - Failure of the dam would be much as described above for
the South Ash Pond Dam. The release of water and CCW could potentially
damage adjacent private property and/or enter Pennyroyal Creek; if failure occurs
on the southwest side, the adjacent railroad tracks could potentially be overtopped
with CCW. The failure would not likely cause loss of life but would cause
environmental damage, potential private property damage, and potential
disruption of railroad operations and generating station operations.

Unit 3 & 4 Slurry Pond Dam - Failure of the dam could potentially damage
adjacent private property and/or release CCW and a large volume of water into
Pennyroyal Creek with potential impact on the nearby Pennyroyal Road. The
finer particles of CCW would likely reach the Sampit River. The failure would
not likely cause loss of life, but would cause environmental damage and potential
private and public property damage.

Unit 2 Slurry Pond Dam — Because of the generally dewatered and consolidated
nature of CCW in the Unit 2 Slurry Pond, failure of the dam would not likely
release much CCW outside the impoundment area by flowing of the CCW itself.
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However, dam failure due to overtopping during extreme flood could release
water and CCW eroded by the water into a perimeter ditch. If the perimeter ditch
were to be overtopped, some of the transported CCW could potentially be
deposited on adjacent property (gypsum wallboard plant) and/or enter the Intake
Canal. No off-site impacts are likely. The failure would not likely cause loss of
life but may cause some minor on-site environmental damage and potential minor
property damage (wallboard plant).

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

An analysis of the ability of the ash ponds and slurry ponds to safely store and pass the inflow
design flood was not provided. Basin elevation-storage curves, spillway rating curves, and dam
break analyses are not available for the ponds. However, it does not appear to be critical
documentation that is needed at this time, except for the ring-dike system containing the Unit 3
& 4 Slurry Pond and the West Ash Pond. The hydrologic/hydraulic documentation is considered
non-critical for the ring-dike system containing Ash Pond A and Ash Pond B, the South Ash
Pond, and the Unit 2 Slurry Pond because these basins appear to have sufficient flood storage
capacity between normal operating pool levels (or interior surface elevations) and the dike crest
elevations to contain at least ¥2 Probable Maximum Precipitation (1/2 PMP); also, the
consequences of failure of the Ash Pond A and Ash Pond B perimeter dike appear to be
relatively low. Therefore, the lack of supporting hydrologic/hydraulic documentation for these
ponds is a minor concern until studies can be performed or formal documentation prepared that
demonstrates that these ponds have suitable safety against overtopping. The ability of the ring-
dike system containing the Unit 3 & 4 Slurry Pond and the West Ash Pond to store and pass
(through pumping) runoff from a design storm of at least ¥2 PMP is not obvious, due to the
relatively low available freeboard above normal operating level (2.4 feet at time of site visit), the
internal drainage from the high filled-in areas of the basins to the low areas, and the fact that
pumping is relied upon to remove water from the basins. Therefore, the lack of supporting
hydrologic/hydraulic documentation for the Unit 3 & 4 Slurry Pond and the West Ash Pond is
considered inadequate at this time. Santee Cooper should review and document hydrologic
safety of the Unit 3 & 4 Slurry Pond and the West Ash Pond in the near future and perform
analysis for any of the Winyah GS ponds as required by criteria and procedures that may arise
from evaluations to be conducted by the internal task force.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

As noted above, the ability of the ash ponds and slurry ponds to safely store and pass the
appropriate design flood has not been demonstrated through documented analysis. However, on
the basis of a preliminary review of flood storage capacity and the fact that the ponds do not have
contributory drainage, the ponds are believed to have the capability to fully contain 100 percent
of the precipitation from the design storm over their areas without overtopping, except possibly
at the ring-dike system containing the Unit 3 & 4 Slurry Pond and the West Ash Pond. The
hydrologic/hydraulic safety of the Unit 3 & 4 Slurry Pond and the West Ash Pond should be
verified in the near future by documented analysis. One or more of the other Winyah GS ponds
may also require analysis of hydrologic/hydraulic safety, as determined from evaluations to be
conducted by Santee Cooper’s internal task force.
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7.0 STRUCTURAL STABILITY
7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

The designer of record for the original dams for all of the CCW ponds was
Lockwood Greene (LG), Spartanburg, SC. As previously mentioned, Rizzo
designed the Ash Pond B dike raise prior to its construction in 1997. No stability
analyses of the embankment dams that impound Ash Pond A, Ash Pond B, and
the Unit 2 Slurry Pond were provided for review. Any such analyses that may
have been performed by designers prior to construction are not available. The
furnished design report prepared by Rizzo does not include a stability analysis of
the Ash Pond B dike raise (see Appendix A — Doc 1.4). From visual observations
in the field the embankment dams impounding Ash Pond A, Ash Pond B, and the
Unit 2 Slurry Pond probably have adequate stability, at least for static loading
conditions.

Stability Analyses were performed as part of subsurface investigations performed
by Soil & Materials Engineers Inc (S&ME) prior to construction of the Unit 3 & 4
Slurry Pond, West Ash Pond, and South Ash Pond. The stability analyses, as well
as findings and recommendations, are presented in a Subsurface Investigation
Report by S&ME dated June 21, 1978 (see Appendix D — Doc D.3). The report
was provided by Santee Cooper following review of the draft EPA dam
assessment report. The subsurface investigation explored three different areas for
potential pond construction, including Area A north of the plant island, Area B
west of the plant island, and Area C south of the plant island. Area B pertains to
the Unit 3 & 4 Slurry Pond and West Ash Pond, and Area C pertains to the South
Ash Pond; no pond was constructed in Area C. The load cases analyzed were:

1. End of Construction (basin empty)
2. Long Term Steady Seepage (basin full of liquid)

Rapid drawdown was not analyzed as it was considered not to be a condition that
the ash ponds would experience. Seismic loading was also not analyzed since the
ash pond dikes were considered to be insignificant structures with low impact in
case of failure.

7.1.2 Design Properties and Parameters of Materials
Soil design properties and parameters for the embankment dams that impound

Ash Pond A, Ash Pond B, and the Unit 2 Slurry Pond were not provided for
review.
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The predominant borrow soil available for construction of the embankment dams
for the Unit 3 & 4 Slurry Pond and West Ash Pond (Area B) was found by S&ME
to consist of clayey sand. Based on laboratory testing, design shear strength
parameters for well compacted clayey sand were as follows:

C =780 psf; @ = 15° (Total Stress)
C” =536 psf; @ = 34° (Effective Stress)

The predominant borrow soil available for construction of the embankment dam
for the South Ash Pond (Area C) was found by S&ME to consist of silty sand.
Based on laboratory testing, design shear strength parameters for well compacted
silty sand were as follows:

C =0 psf; @ = 32.5° (Total & Effective Stress)

A variety of embankment dam heights and different foundation soil profiles were
analyzed for each area. (See cross sections in the Subsurface Investigation report
in Appendix D — Doc D.3 for design strength parameters used for the various
foundation soil strata. It is noted that design soil unit weights are not shown in
the report.)

7.1.3 Uplift and/or Phreatic Surface Assumptions

Phreatic surface assumptions for the embankment dams impounding Ash Pond A,
Ash Pond B, and the Unit 2 Slurry Pond were not provided for review.

No internal drains were found to be necessary by S&ME for the clayey sand
embankment dams that would impound the Unit 3 & 4 Slurry Pond and West Ash
Pond (Area B). Therefore, a theoretical phreatic line extending through the
embankment section and cropping out on the outside slope above the toe was
assumed be S&ME in their stability analyses of the Unit 3 & 4 Slurry Pond and
West Ash Pond embankment dams. However, an internal drain was found to be
necessary for stability of the silty sand embankment dam that would impound the
South Ash Pound (see Exhibits 1 and 4 for sections and details of the internal
drain). In this embankment the design phreatic line was assumed to be drawn
down to the internal drain below the outside slope and be no closer than 5 feet
from the outside toe. (See cross sections in the Subsurface Investigation report in
Appendix D — Doc D.3 for the design phreatic line.)

From visual observations in the field, the phreatic surface does not crop out on the
outside slopes of any of the perimeter dikes, although some wet areas were
observed at the toes of the Ash Pond B perimeter dike (west side), West Ash Pond
perimeter dike (west side), and South Ash Pond perimeter dike (generally all-
around, including small seeps). The wet areas and small seeps appeared to be
associated primarily with very gradual underseepage through foundation soils,
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although some of the wet areas at the Ash Pond B dike toe may possibly be due to
poor surface drainage. At the South Ash Pond perimeter Dike the wetness and
small seeps may be associated with seepage from the toe drain; it is doubtful that
the solid-wall PVC discharge pipes leading from the internal toe drain at 200-foot
spacing collects and removes all the seepage intercepted by the toe drain, i.e.,
much of the water likely seeps directly from the drain toward the embankment toe
in between the removal pipes. The wet areas and small seeps are not considered
to be serious conditions that threaten the stability of the dikes, although they
create some maintenance issues, since mowers cannot traverse the wet areas
without creating ruts. Many of the seep areas along the toe of the South Ash Pond
perimeter dike need to have a better grass cover established; alternatively, if grass
is difficult to establish and maintain in the seep areas, an effective measure would
be to install an inverted filter, consisting of a layer of filter fabric placed directly
on the seep area overlaid with a layer of coarse gravel or small riprap (surge
stone).

7.1.4 Factors of Safety and Base Stresses

No computed factors of safety from slope stability analyses of the embankment
dams impounding the Ash Pond A, Ash Pond B, and the Unit 2 Slurry Pond were
available for review.

In S&ME’s stability analyses of the Unit 3 & 4 Slurry Pond, West Ash Pond, and
South Ash Pond, a reduced safety factor criterion of 1.25 was adopted, versus the
usual safety factor of 1.5 for long term static stability. This reduction was agreed
to between the designers Burns and Roe and Lockwood Greene Engineers,
apparently due to the low, non-critical nature and function of the ash pond dikes.

S&ME’s stability analyses showed that typically 2 Hto 1 V side slopes would
have acceptable safety factors except in some locations where critical
combinations of dike height and poor foundation soil conditions required the
design slopestobe 3 Hto 1 Voreven4 Hto 1V in one area. For the Unit 3 & 4
Slurry Pond and West Ash Pond (Area B) the most critical section occurs where a
277-foot high clayey sand embankment overlies loose silty sand/clayey sand
foundation soils. Side slopes of 2 H to 1 V were found to be unacceptable. For
the selected design slopes of 3 H to 1 V the computed minimum factors of safety
were as follows:

Unit 3 & 4 Slurry Pond/ West Ash Pond

Pond empty FS = 1.50 (end of construction)
Pond full of liquid FS = 1.35 (steady seepage, 3’ freeboard)

For the South Ash Pond (Area C) the most critical section occurs where a 26-foot
high silty sand embankment overlies a foundation soil profile consisting of silty
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sand on a 21-foot thick stratum of very soft clay. Side slopes of 3 Hto 1 V were
found to be unacceptable. For the selected design slopes of 4 Hto 1 V the
computed minimum factors of safety were as follows:

South Ash Pond

Pond empty FS = 1.25 (end of construction)
Pond full of liquid FS = 1.25 (steady seepage, 3’ freeboard)

7.1.5 Liquefaction Potential

No liquefaction potential analyses have been performed for the embankment dams
that impound the CCW ponds. Available subsurface information, discussed
below in Subsection 7.1.6, suggests that the foundation soils typically consist of
fine sands and silty fine sands with some clayey sands and a little clay. There
also are some thick deposits of soft to very soft silty clay, particularly in the area
of the South Ash Pond. Depending on their relative densities, the fine sands and
possibly the silty fines sands could be susceptible to liquefaction; very soft clay
may also be susceptible to large distortions during strong earthquake shaking.

7.1.6 Critical Geological Conditions and Seismicity

The reviewed documents did not include much information regarding the critical
geological conditions and seismicity used in the original design of the
embankment dams that impound the Ash Pond A, Ash Pond B, and the Unit 2
Slurry Pond. Minimal subsurface information was provided by six boring logs
included in Rizzo’s design report for the Ash Pond B dike raise (see Appendix A
— Doc 1.4). The borings had been made through the original dike and extended
13 to 22 feet into the foundation soils. The foundation soils revealed by the
borings consist predominantly of fine sands, fine to medium sands, and silty fine
sands with some clayey sand and a little clay. Soil survey information available
from the U.S. Department of Agriculture (USDA) Natural Resources
Conservation Service’s (NRCS) Web Soil Survey indicates similar soils are
present in the areas around all the ponds. The Unified Soil Classifications (USCs)
are predominantly SP, SP-SM, and SM and secondarily SC and CL. Standard
penetration tests performed in the borings indicate typically loose to medium
dense relative densities in the foundation soils, although one very loose zone of
silty fine sand (SM) with standard penetration resistance (N) of 2 blows/foot (bpf)
was encountered immediately beneath the embankment in one boring (B-5). Soils
such as this could potentially be susceptible to liquefaction, and any very loose
fine sands (SP) that potentially exist in the foundation would be susceptible to
liquefaction.

Test borings made for S&ME’s 1978 Subsurface Investigation encountered
foundation soils similar to those described above but also penetrated some thick
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deposits of soft to very soft silty clay (N = 1 bpf), which significantly impacted
slope design for the South Ash Pond embankment. All of the S&ME borings
were extended to a hard stratum of shell limerock, which was encountered at
elevations ranging from -8 to -12 feet, msl. Groundwater was encountered at or
near the ground surface, which ranged in elevation from 5 to 24 feet, msl. In the
area of the Unit 3 & 4 Slurry Pond and West Ash Pond (Area B) the foundation
soil profile was found to generally consist of 4 to 6 feet of clayey sand overlying
loose and firm silty sand, except in an area near Pennyroyal Creek where the
upper layer of clayey sand was missing. In the area of the South Ash Pond (Area
C) the foundation soil profile was found to generally consist of silty fine sand
overlying soft silty clay and sand-shells.

Seismicity — The site of the CCW basins is in an area of high seismic hazard.
Based on USGS Seismic-Hazard Maps for Central and Eastern United States,
dated 2008, the Winyah Generating Station, including the CCW basins, is located
in an area anticipated to experience 0.50g or higher peak ground acceleration with
a 2-percent probability of exceedance in 50-years.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Structural stability documentation for the Ash Pond A, Ash Pond B, and the Unit 2 Slurry Pond
dams is absent. However, for the Ash Pond A/Ash Pond B perimeter dike and the Unit 2 Slurry
Pond perimeter dike, it does not appear to be critical documentation that is needed at this time.
Structural stability documentation is considered non-critical for these dikes based on 1) the low
height and generally low consequences of failure of the perimeter dikes, and 2) the generally
good condition of the basins and embankments based on visual observation. Therefore, the lack
of supporting structural stability documentation for the Ash Pond A/Ash Pond B perimeter dike
and the Unit 2 Slurry Pond perimeter dike is a minor concern until studies can be done.

Supporting documentation of static stability of the West Ash Pond/Unit 3 & 4 Slurry Pond
perimeter dike and the South Ash Pond perimeter dike is adequate with respect to the reduced
safety criterion adopted by the designers. The reduced criterion does not appear to have
detrimentally affected the static stability performance of the impounding embankments. Seismic
stability and liquefaction potential of these dikes are unknown. Since the consequences of
failure of these dikes could be significant with respect to property damage and environmental
damage, it would be advisable for Santee Cooper to perform a documented review of seismic
stability and liquefaction potential of the West Ash Pond/Unit 3 & 4 Slurry Pond perimeter dike
and the South Ash Pond perimeter dike.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, the structural stability under static loading conditions of the embankment dams
impounding the Winyah CCW ponds appears to be satisfactory based on the following
observations during the June 29-30, 2010 field visit by Dewberry, available recent dam
inspection reports, and the July 2009 to April 2010 dike quarterly inspection reports.
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e There were no indications of scarps, sloughs, major depressions or bulging
anywhere along the slopes of the dams;

e Boils, sinks or uncontrolled seepage was not observed along the slopes or toes;
and

® The crest appeared free of major depressions and no significant vertical or
horizontal alignment variations were observed.

¢ Documented static stability analyses for the Unit 3 & 4 Slurry Pond, West Ash
Pond, and South ash Pond.

Seismic stability and liquefaction potential of the embankment dams are unknown.

The apparent presence of loose and very loose sandy soils in the foundation (based on available
subsurface information) suggests that liquefaction could potentially occur during strong
earthquake shaking, but the actual liquefaction potential and its effect on the dikes at the Winyah
GS cannot be known without performing a study of liquefaction potential and analysis of
displacements that could occur as a result of liquefaction of the susceptible soils. For the more
critical West Ash Pond/Unit 3 & 4 Slurry Pond perimeter dike and the South Ash Pond perimeter
dike it would be advisable for Santee Cooper to perform a documented engineering review of
foundation soil conditions at those locations in some greater detail. If this detailed review
indicates a preponderance of data showing very loose sands (or very soft clay) in or near the dike
foundations, seismic stability and liquefaction analyses should be performed as part of
verification and documentation of structural stability of the West Ash Pond/Unit 3 & 4 Slurry
Pond perimeter dike and the South Ash Pond perimeter dike.

The principal outlet structures, which are those at Ash Pond B and the South Ash Pond, appear to
be in generally sound and stable condition with no visual evidence of significant deterioration,
except along the RCP at Ash Pond B; joint separations occur in the section of pipe between the
dike toe and the discharge end at the Discharge Canal. Santee Cooper should review the
integrity of the entire length of outlet pipe and perform appropriate remedial measures.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION
8.1 OPERATIONAL PROCEDURES

Ash Pond A — This basin is currently used for disposal and storage of CCW. Ash waste material
(predominantly bottom ash) is sluiced into excavated trenches in the north part of the basin. Fly
ash generally is dry-handled and trucked to Southeastern Fly Ash, where it is processed for use
in cement. However, fly ash is sluiced into the ash pond whenever there is an outage at the
Southeastern Fly Ash plant. Current on-going operations include mining bottom ash on the
northwest portion of the basin for beneficial use (manufacture of concrete blocks). The ash is
excavated and placed in windrowed stockpiles to allow the material to drain prior to loading and
transport offsite. Sluice water and storm water are channeled through trenches excavated in the
ash surface to direct flow to the southeast corner of the basin, where the water is discharged
through the cross dike into Ash Pond B.

Ash Pond B — This basin is currently used as a clearing basin or “polishing” pond prior to
discharge of water that drains into it from Ash Pond A. Ash waste material from production
operations is not currently placed in the basin. The water is channeled through trenches
excavated in the ash surface to a pond of free-standing water in the south approximately one-
third of the basin. Water leaves the basin through the outlet structure located near the south end
of the perimeter dike on the west side of the basin; the water discharges into the Discharge Canal
from a RCP that penetrates the perimeter dike.

South Ash Pond — This basin is mainly used for disposal of CCW, primarily bottom ash;
however, fly ash is sluiced into the South Ash Pond whenever there is an outage at the
Southeastern Fly Ash plant. Water from the West Ash Pond is pumped into the South Ash Pond
over the perimeter dike on the north side near the west end; water from station drains is
discharged into the basin from HDPE lines through the top part of the perimeter dike at the same
location, and water from the perimeter toe ditch is discharged into the basin through an HDPE
line through the top part of the perimeter dike at the west end. Water sluiced or pumped into the
basin and storm water are channeled through trenches excavated in the ash surface to a pond of
free-standing water at the east end of the basin. Water leaves the basin through the outlet
structure located at the east end of the basin; the water ultimately discharges into the Discharge
Canal from a conduit that penetrates the perimeter dike.

West Ash Pond — Ash waste material from production operations is no longer placed in this
basin. The basin is mainly used for pass-through of water pumped into it from the Unit 3 & 4
Slurry Pond. The water flows along an interior ditch excavated in ash along the west and
southwest sides to the southeast corner of the basin, where the water is pumped from a former
intake tower through flexible lines extending over to the South Ash Pond.

Unit 3 & 4 Slurry Pond — This basin receives flue gas emission control waste only when the
material does not meet specifications for use in the manufacture of gypsum wallboards at the
adjacent American Gypsum plant, which is usually during start-up of a generating unit after an
outage. The scrubber waste is currently sluiced in with water from the southeast side of the basin
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on the northeast side of the finger dike. The water flows to the pond of free-standing water that
occupies the north half of the basin and extends around the finger dike to the southwest corner of
the basin, where water is pumped over the northeast end of the cross dike to the West Ash Pond.
Water from the perimeter toe ditch is discharged into the basin through an HDPE line through
the top part of the perimeter dike on the northwest side of the basin.

Unit 2 Slurry Pond — This basin no longer receives sluiced flue gas emission control waste. The
basin will return to service only when/if necessary. The Unit 2 Slurry Pond is currently
maintained dry. Storm water collected at the pump structure in the southwest corner of the basin
is pumped through a flexible line to the Intake Canal.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Maintenance of the impounding embankments and outlet works of the ash ponds and slurry
ponds, and essential operating equipment, such as the pumps at the West Ash Pond, the Unit 3 &
4 Slurry Pond, and the Unit 2 Slurry Pond, are performed as needed, as determined by routine
inspections performed by operating personnel. Vegetation on the embankment slopes and crest
is generally mowed or cut twice a year or whenever it becomes necessary, when the work can be
performed by maintenance personnel at the station. Slopes as steep as 2 Hto 1 V are mowed on
a rotation basis by an outside service that uses specialized equipment for operation on relatively
steep slopes. Because of the workload, the rotation schedule is typically on the order of 18
months for the steeper slopes.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATION
8.3.1 Adequacy of Operational Procedures

Operational procedures appear to be appropriate and adequate, as long as
pumping operations at the West Ash Basin, Unit 3 & 4 Slurry Pond, and Unit 2
Slurry Pond are closely monitored and back-up pumps are available and can be
quickly pulled into service, if needed.

8.3.2 Adequacy of Maintenance

No major maintenance issues were noted from review of dam inspection reports
and checklists. Based on field observations, some minor maintenance of bare soil
areas is needed, primarily on the South Ash Pond perimeter dike. Maintenance of
the impounding embankments and outlet works of the ash ponds and the slurry
ponds appears to be generally adequate.

One potentially significant maintenance issue observed during the site visit is the
condition of the abandoned outlet pipe through the perimeter dike on the west side
of Ash Pond A. The outlet end of the pipe at the outfall was observed to be
severely corroded CMP in a failed state. Drop outs observed in areas along the
CMP alignment between the outside toe of the dike and the outfall at the
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Discharge Canal suggest that the pipe has either collapsed or joints have opened
(or both) to allow loss of soil through the pipe. The condition should be
investigated and repairs made, if needed.

Another potentially significant maintenance issue observed during the site visit is
the condition of the outlet works at Ash Pond B. The buried RCP of the outlet
structure of Ash Pond B has become separated at one or more joints in the section
between the outside toe of the dike and the outfall at the Discharge Canal; the top
of the pipe has become exposed or nearly exposed in a couple of areas where
there has been soil loss around the pipe, apparently through the joints that have
opened up. Air is taken in at the exposed joints and causes the discharge to “boil”
or “blow” at the discharge end, which is submerged.
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9.0 SURVEILLANCE AND MONITORING PROGRAM
9.1 SURVEILLANCE PROCEDURES

Santee Cooper personnel inspect the ash pond embankments per dike inspection procedures in
Section 4.9 of Santee Cooper’s BMP plan (Appendix A — Doc 1.11). Santee Cooper has
indicated that the intent of the BMP plan is to train operating personnel to conduct routine,
periodic inspections of the impoundment dikes and have qualified dam safety personnel assist
operating personnel with the quarterly inspections as requested. The quarterly inspections are
documented on Dike Inspection Reports in checklist format. Dike Inspection Reports are
included for reference in Appendix A — Doc 1.12.

Miscellaneous Inspections — Santee Cooper operating personnel and security guards are trained
in making daily observations of the ash pond embankments. Engineers accompany the operating
personnel during the quarterly inspections when requested.

9.2 INSTRUMENTATION MONITORING
9.2.1 Instrumentation Plan

There is no dam performance monitoring instrumentation in place in the CCW
impounding embankments. Groundwater monitoring wells are in place at various
locations around the basins for compliance monitoring of groundwater quality.
Staff gauges are in place at the active discharge structures in Ash Pond B the
South Ash Pond (as well as the Cooling Pond) and in the Unit 3 & 4 Slurry Pond
to measure the water surface elevations.

9.2.2 Instrumentation Monitoring Results
There are no dam performance monitoring instruments and, thus, no results of
dam monitoring. Staff gauge results for the day of the site visit are included in
Appendix A — Doc 1.13.
9.2.3 Dam Performance Data Evaluation
Not applicable, since there are no dam performance data to evaluate. In-depth
evaluation of groundwater quality monitoring results is beyond the scope of this
structural/stability assessment.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

The inspection program is generally adequate, based on review of Santee
Cooper’s written inspection procedures, but could be improved in execution. The
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daily and quarterly inspections apparently did not note or pick-up on the
potentially significant issues at the abandoned outlet pipe at Ash Pond A and the
active outlet pipe at Ash Pond B. Although the dikes are quite long, they should
be walked at least once per year, with close scrutiny in critical outside toe areas,
such as at penetrations (conduits) or areas of known seepage or wet areas, to
check for changed conditions. These conditions cannot be viewed properly from
the crest. In addition, internal inspections of the outlet structures with a remote
camera should be conducted on a frequency of at least once every 5 years and be
documented.

9.3.2 Adequacy of Instrumentation Monitoring Program

There is no dam performance monitoring instrumentation in place. No problem
or suspect condition, such as excessive settlement, major seepage, shear failure, or
displacement was observed in the field that might be reason for installation of
instrumentation. In the absence of stability problems or major seepage issues,
there is no need for performance monitoring instrumentation at this time.
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FINAL

EXHIBIT 1: SOUTH ASH POND - REPRESENTATIVE SECTIONS OF
EMBANKMENT
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FINAL

EXHIBIT 2: UNIT 3 & 4 SLURRY POND AND WEST ASH POND -
REPRESENTATIVE SECTIONS OF EMBANKMENT
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FINAL

EXHIBIT 3: UNIT 2 SLURRY POND - REPRESENTATIVE SECTIONS OF

EMBANKMENT
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FINAL

EXHIBIT 4: SOUTH ASH POND - TOE DRAIN DETAILS
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Appendix A - Doc 1.4 Ash Pond B Dike Elevation Report
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ASH POND B
DIKE ELEVATION
WINYAH GENERATING STATION

1.0 INTRODUCTION

Paul C. Rizzo Associates was initially retained by South Carolina Public Service Authority
(Santee Cooper) to evaluate the feasibility of raising the Ash Pond B earth embankment at
the Winyah Generating Station in order to increase storage capacity. Tim Onstott and Jeff
Holchin of our firm met Ms. Joan Cahill and Mr. Henry Stevens of Santee Cooper at the
site on August 30, 1993. A reconnaissance of the site and a nearby potential soil borrow
source was performed. Photographs of the site and associated facilities were taken. A
plan drawing of the site and an aerial photograph were obtained from Santee Cooper.

After careful evaluation of the field observations and the requirements of Santee Cooper
for storage of fly ash, it was concluded that elevation of the earth embankment at Ash
Pond B to increase storage capacity of the pond is feasible.

Subsequently, Paul C. Rizzo Associates was retained by Santee Cooper to perform a
geotechnical investigation of the site and to provide plans and specifications for raising the
embankment.

This report provides a description of the geotechnical investigation and the results
obtained, and it also provides plans and specifications for the raising of the Ash Pond B
impounding dike.

LY



e - |

2.0 GEOTECHNICAL INVESTIGATION

Six borings were drilled at the site on October 21 and 22, 1993. The borings were drilled
from the crest of the Ash Pond B dike (Figure 1) to an approximate depth of 30 feet. The
borings were drilled with hollow-stem augers, and Standard Penetration Test (SPT)

" samples were obtained at five-foot intervals. Logs for each of the borings drilled are

provided in Appendix A to this report. A plan view of the boring locations is provided on
Figure 1.

Both the embankment and foundation soils were found to be competent. The
embankment soils are generally clayey or silty fine sand with SPT blow counts generally
exceeding 30 except near the surface. The foundation soil is a silty fine sand with SPT

blow counts generally averaging 10 or higher.

No piezometers were installed at the site, but water levels observed in the boreholes
during the drilling indicate that the phreatic surface is well below the impoundment water
level. Approximate phreatic surfaces based on the field observations are shown on the
embankment cross sections presented on Figures 2 through 7. The cross sections also
show the stratigraphy, as determined from the borings, the variation of SPT blow count
with depth, the geometry of the embankment, and the levels of upstream and downstream
water. Note that the water levels shown are those when the cross sections were surveyed

and will vary somewhat.

The cross section geometry and top of boring elevation at each boring location was
determined from survey data provided by Santee Cooper personnel. Because there was no
stationing system for the Ash Pond B embankment, a temporary system was established by
Paul C. Rizzo Associates (Figure 1) to aid in locating in the field the cross sections shown
on Figures 2 through 7 and to facilitate field construction activities.

As part of the field investigation, samples of potential borrow soil were obtained with a

tractor-mounted backhoe from the nearby property of Mr. Orrin Harrelson. Samples for
laboratory testing were obtained from two locations. :

12-931356/SC



3.0 LABORATORY TESTING

Two samples of potential borrow soil were obtained from property near the Winyah
Generating Station owned by Mr. Orrin Harrelson. The samples were taken to a
geotechnical testing laboratory where the following tests were run:

o Grain-size
o Atterberg limits
e Standard Proctor Compaction

The grain-size analyses indicated that the soil samples are very uniform fine sands with
fines contents (portion passing the No. 200 sieve) of nearly 20 percent. Based on the
Unified Soil Classification System, the soil samples can be classified as clayey sands, which
are very suitable for constructing the addition to the embankment.

Standard Proctor Compaction tests were performed in order to establish the compaction
characteristics of the two soil samples. The optimum moisture content for compaction
averaged 17 percent and the average maximum dry density of the samples was 109 pcf.
Results of the laboratory testing are provided in Appendix B.

LI
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4.0 DESIGN OF DIKE ELEVATION

The perimeter dike of Ash Pond B will be raised by approximately seven feet to increase
the storage capacity. The portion of the dike between Ash Pond A and Ash Pond B is
already at an adequate elevation. The existing pond discharge structure for Ash Pond B
will also be raised by about seven feet.

The existing dike for Ash Pond B consists of a competent fine sand with silt or clay fines.
Grass is the primary vegetation, with some marsh vegetation present at the toe of the
upstream slope and small shrubs and on the downstream slope along with marsh
vegetation at the toe. The existing crest width ranges from approximately 12 to 17 feet,
and side slopes range between approximately 2 horizontal to 1 vertical (2:1) and 4
horizontal to 1 vertical (4:1), as shown on Figures 2 through 7. Some riprap protection is
present on the lower portion of the upstream face of the existing dike.

The dike elevation is shown on the cross sections presented on Figures 2 through 7. The
top of the existing dike will be raised to Elevation 41.0 feet NGVD). The embankment
slopes for the reconstructed dike will be 2 horizontal to 1 vertical (2:1). The design width
of the crest is 12 feet. This is approximately the minimum width of the existing dike, and
will not restrict vehicle or equipment travel. Note that the centerline of the reconstructed
dike will be shifted outward from that of the existing dike. A longitudinal profile of the
dike elevation is presented on Figure 8.

The existing dike surface will be cleared of vegetation, and any top soil will be removed
and stored for later use. The existing side slopes will be notched so that the imported
backfill can be tied into the existing surface, as shown on the cross sections presented on
Figures 2 through 7. In some cases, the toe of the downstream slope of the reconstructed
dike will extend into the existing waterway for a short distance. In areas where this '
occurs, soft soil or muck will be removed and riprap will be placed to provide a dry, solid
base upon which to construct the new dike. Geotextile will be placed between the riprap
and the embankment soil to minimize movement of embankment soil particles into the
riprap. Riprap will also be placed, as needed, on the upstream slope of the reconstructed
dike to minimize the potential for erosion. The completed dike will be seeded. Complete
specifications for the embankment reconstruction are provided in Appendix D.

The existing pond discharge structure is shown on Figures 9 and 10. This structure is
essentially a concrete drop-inlet box in which the water drops down a shaft and out a
lateral discharge pipe under the dike afid into the discharge canal. The ash pond level is
controlled by a metal overflow gate which slides in angle-iron ¥ate tracks. To
accommodate the new pond level, the existing structure will simply be raised by
approximately seven feet, as shown on Figure 11. Reinforced concrete will be placed as

12-931356/SC
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shown, and the overflow gate can be extended to the elevation desired by Santee Coopef. -
The existing walkway, railing, grating, and gate hoist will be reattached to the rebuilt
structure.

A calculation of the estimated volume of borrow soil required for the dike reconstruction
is provided in Appendix C. Two calculation methods were employed and survey data
provided by Santee Cooper were utilized. The average volume of borrow soil required is
approximately 80,000 cubic yards based on this analysis.

Complete construction specifications are provided in Appendix D. The construction
specifications are basically those used by Santee Cooper for previous projects with some
minor modifications or additions to meet the requirements of this project. The changes to
the specifications are provided in an addendum at the beginning of Appendix D.

LW
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5.0 SUMMARY

Paul C. Rizzo Associates has been retained by Santee Cooper to investigate the feasibility
of raising the elevation of the impounding dike at Ash Pond B at the Winyah Generatmg
Station and to provide plans and specifications for the work.

It has been determined that elevation of the dike is feasible, as indicated to Santee Cooper
in our letter report of September 7, 1993

As part of the present investi"gation, six borings were drilled from the crest of the existing
embankment to an approximate depth of 30 feet. The borings indicate that the existing
embankment is well compacted. The underlying foundation soils are also in generally
good condition.

Cross sections of the reconstructed dike have been provided at each of the six locations
where drilling was performed. A longitudinal profile of the reconstruction has also been
provided. Design drawings are also provided for modification of the outlet structure.
Specifications for the work are presented in Appendix D to this report.

Respectfully submitted,
Paul C. Rizzo Associates

Q%S.H%

Jeffrey D. Holchin, P.E.
Project Engineer

T Gl

J. Timothy Onstott
Project Manager

JDH/ITO/rcr
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FIGURE 1

P LTT _ BORING AND CROSS
Rt _ > LOCATION PLaN -CTION
SUBSURFACE INVESTIGATIoy

BORING AND CROSS SECTION LOCATION

NOTES: B " WINYAH GENERATING STATION-agi.\ -
PREPARED FOR
1. THE REFERENCE DRAWING WAS PROVIDED BY SANTEE
COOPER, SIGNED "JKC", AND DATED AUGUST 31, 1993. SANTEE COOPER
2. THE NORTH ARROW SHOWN REPRESENTS APPROXIMATE SCALE
3 ;J:RTH. RESENT - MONCKS CORNER, SOUTH CAROLINA
. E STATIONING SHOWN REP S AN APPROXIMA .
200 0 200 FEET Paul C Rizzo A,
CONSULTANTS ociates, Inc.

AND TEMPORARY SYSTEM ESTABLISHED BY PAUL C. RIZZO
ASSOCIATES FOR CONSTRUCTION PURPOSES ONLY.
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l NOTES: 5 & FIGURE 2
E ¥ CROSS SECTION B-—1
1. ALL ELEVATIONS ARE FROM NGVD. SUBSURFACE INVESTIGATION
2. SOME RIPRAP MAY BE REQUIRED TO PROVIDE A SOLID WINYAH GENERATING STATION—ASH POND B
BASE IF THE DOWNSTREAM TOE OF THE DIKE ADDITION PREPARED FOR
EXTENDS INTO THE WATERWAY. SCALE
3. NOTCH THE EXISTING DIKE SLOPES AS SHOWN TO TIE e —
IN ADDITIONAL DIKE SOIL. 10 5 0 FEET SANTEE COOPER
MONCKS CORNER, SOUTH CAROLINA
m Paul C Rizzo Associates, Inc.
CONSULTANTS




ELEVATION, FEET

T"wu T DRAWN A IMeEKe R URED e s
1:10f BY Anl LS S8 Ke sl -H |

W
o

N
o

10

-10

60

BORING B-2
G.S.= 33.7° — S0
(-35.6, 41.0) (-23.6, 41.0) 8 PENETRATION RESISTANCE
\\ (BLOWS /FT) — 40
WATERWAY (20.0) E
2 = (0, 29.2) 4 POND (20.2) L — 30 L
— T e B A ™
T — 32 . ~ -—
—~ ~ -
MEDIUM DENSE TO DENSE - ~
SAND, TRACE SILT AND CLAY - -~ o
(-75.2, 21.2) (FILL) — 31, ~ z
._!_ ............................................ __._/ ~— — | 20
. e T e e e e e e e o —— . — — — — — — o —— — — — — — — — — E
LOOSE, VERY CLAYEY SAND AND STIFF CLAY — 10 LOOSE, VERY CLAYEY SAND AND STIFF CLAY T
_________________________ —_—t - —————— — — —— — —
MEDIUM DENSE SAND, TRACE CLAY MEDIUM DENSE SAND, TRACE CLAY i
LOOSE SAND L7 LOOSE SAND
T.0.=27.0°
-1 0
| | [ | | !
-75 —50 -25 0 25
NOTES: i s FIGURE 3 |
* CROSS SECTION B-—2
1. ALL ELEVATIONS ARE FROM NGVD. SUBSURFACE INVESTIGATION
2. SOME RIPRAP MAY BE REQUIRED TO PROVIDE A SOLID WINYAH GENERATING STATION—ASH POND B
BASE IF THE DOWNSTREAM TOE OF THE DIKE ADDITION PREPARED FOR
EXTENDS INTO THE WATERWAY. SCALE
3. NOTCH THE EXISTING DIKE SLOPES AS SHOWN TO TE I ——
IN ADDITIONAL DIKE SOIL. 10 5 0 FEET SANTEE COOPER
MONCKS CORNER, SOUTH CAROLINA

m Paul C Rizzo Associates, Inc.
CONSULTANTS




N
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ELEVATION, FEET

10

=10

60

BORING B-3
G.S.= 33.8’ — S0
p PENETRATION RESISTANCE
(~35.6, 41.0) (-23.6, 41.0) (BLOWS/FT)
—1 40
(0, 29.2) nwy POND (20.2) . — 30 E
e B A L
— —
\ -
—~ - =
-~ @)
MEDIUM TO VERY DENSE — O
SAND, TRACE SILT AND CLAY ~ PZ
(FILL) —~ —1 20 a
S—
S~ — _'
———————————————————— — LL’
RIPRAP
LOOSE TO MEDIUM DENSE, — 24 LOOSE TO MEDIUM DENSE,
SILTY SAND SILTY SAND
— 10
L 10
L7
T.D.=30.0" S
| | | I | 10
-75 -50 -25 0 25
. B FIGURE 4
NOTES: s _
CROSS SECTION B-3
1. ALL ELEVATIONS ARE FROM NGVD. SUBSURFACE INVESTIGATION
2. SOME RIPRAP MAY BE REQUIRED TO PROVIDE A SOLID WINYAH GENERATING STATION—ASH POND B
BASE IF THE DOWNSTREAM TOE OF THE DIKE ADDITION PREPARED FOR
EXTENDS INTO THE WATERWAY. SCALE
3. NOTCH THE EXISTING DIKE SLOPES AS SHOWN TO TIE —— e ——
IN ADDITIONAL DIKE SOIL. 10 0 0 FEET SANTEE COOPER

MONCKS CORNER, SOUTH CAROLINA

m Paul C Rizzo Associates, Inc.

CONSULTANTS




60

pm———
BORING B—4
G.S.= 33.8’ — 50
\ (BLOWS/FT) — 40
\\ (=10.0, 34.0) :
WATERWAY (20.0) p 13 n
. E 30 — ), A POND (29.2) — 30 w
L ‘ ) P X SRR _ L
. " MEDIUM DENSE TO DENSE o ~ ~ -
| = SAND, TRACE SILT e ~ 5
o (FILL) - ~ o
2 = (~77.6, 20.0) _ -45 N o -
A < = e T T T = T <
> 20 - e — RO — 20 I
| - L 9 -
(1Y) LOOSE TO MEDIUM DENSE, LOOSE TO MEDIUM DENSE, w
CLAYEY SAND CLAYEY SAND
RIPRAP
14
o= _ — 10
_______________ —t - ————— — =
LOOSE TO MEDIUM DENSE, LOOSE TO MEDIUM DENSE,
SILTY SAND - 1 SILTY SAND
{ g 0O TD=3OO — 0
Nz -
I
2 | | | | | 0
-75 =50 -25 0 25
NOTES: . &£ FIGURE 5
CROSS SECTION ‘B—4
1. ALL ELEVATIONS ARE FROM NGVD. SUBSURFACE INVESTIGATION
2. SOME RIPRAP MAY BE REQUIRED TO PROVIDE A SOLID WINYAH GENERATING STATION—ASH POND B
BASE IF THE DOWNSTREAM TOE OF THE DIKE ADDITION PREPARED FOR
EXTENDS INTO THE WATERWAY. SCALE
3. NOTCH THE EXISTING DIKE SLOPES AS SHOWN TO TIE e ——
IN ADDITIONAL DIKE SOIL. 10 5 0 FEET SANTEE COOPER
MONCKS CORNER, SOUTH CAROLINA
Paul C Rizzo Associates, Inc.
CONSULTANTS




=10

60
BORING B-5
G.S.= 34.3 — 50
PENETRATION RESISTANCE
: (BLOWS /FT)
(~34.4, 41.0) (-22.4, 41.0)
\ —1 40
(—8.0, 33.8)
, 79 c
T v POND (29.2) — 301
EDIUM DENSE 70 DENSE I ) N — b, A W (282) . — k
SAND, TRACE SIL)T AND CLAY e ~ - B
(FILL .- ~ Z
(—69.6, 23.4) e - ~ ®)
et N .2 A —— N — E
_____ LOOSE SILTY SAND LOOSE SILTY SAND — 20 5
L 2 -l
_____________________ — A, =
MEDIUM DENSE TO DENSE | o MEDIUM DENSE TO DENSE
SAND, TRACE SILT SAND, TRACE SILT
— 10
= 38
T.D.=27.0’
— O
| | | 1 1 | .
-75 -50 —-25 0 25
NOTES: “ FIGURE 6
CROSS SECTION B-5
1. ALL ELEVATIONS ARE FROM NGVD. SUBSURFACE INVESTIGATION
2. SOME RIPRAP MAY BE REQUIRED TO PROVIDE A SOLID WINYAH GENERATING STATION—ASH POND B
BASE IF THE DOWNSTREAM TOE OF THE DIKE ADDITION PREPARED FOR
EXTENDS INTO THE WATERWAY. SCALE
3. NOTCH THE EXISTING DIKE SLOPES AS SHOWN TO TIE P p—
IN_ ADDITIONAL DIKE SOIL. 10 0 10 FEET SANTEE COOPER

MONCKS CORNER, SOUTH CAROLINA

mz Paul C Rizzo Associates, Inc.
CONSULTANTS




60
BORING B-—6
G.S.= 33.8° — 50
(=340, 41.0)  (~22.0, 41.0) ‘ PENETRATION RESISTANCE
o (BLOWS /FT)
\\ — 40
[ 24
i I > MeDlu DENSE ©.3%9 W _ PoND ooy | gl
E . T2 RAcE cLAY T . ~ - = L
(-64.4, 25.8) - FWy [ L ~
| = . _— — - —— — — — — — -_——— - ——— — =z
c | —m™ = — o
el =TT — 29 =
P> 20— — — T MEDIUM TO VERY DENSE MEDIUM TO VERY DENSE — 205
oY SAND, TRACE SILT e SAND, TRACE SILT -
——————————————————————————— B
= LOOSE TO MEDIUM DENSE LOOSE TO MEDIUM DENSE o
A SAND, TRACE SILT SAND, TRACE SILT — 1
:'-._5 — 8
T.D.=30.0’
| 0 — 0
| ]
§
o | | | | | iy
[ -75 -50 -25 0 25
NOTES: : ¢ FIGURE 7
¥ CROSS SECTION B—6
1. ALL ELEVATIONS ARE FROM NGVD. SUBSURFACE INVESTIGATION
2. SOME RIPRAP MAY BE REQUIRED TO PROVIDE A SOLID WINYAH GENERATING STATION—ASH POND B
BASE IF THE DOWNSTREAM TOE OF THE DIKE ADDITION PREPARED FOR
EXTENDS INTO THE WATERWAY. SCALE
3. NOTCH THE EXISTING DIKE SLOPES AS SHOWN TO TE —— e —
IN_ ADDITIONAL DIKE SOIL. 10 5 0 FEET SANTEE COOPER
. . MONCKS CORNER, SOUTH CAROLINA
m Paul C Rizzo Associates, Inc.
CONSULTANTS




TOP OF FUTURE/PROPOSED DIKE
. TOP OF EXISTING DIKE
________________________________ __\_\. R -~ . - . 0
~ e . . — ————— . rm e T ————m T — 4
b B—6 B—5 B—4 G
] (g
s o —f30 5
Z | 0= 3 2
B E §—2 <
a < ﬁ
= BOTTOM OF EXISTING DIKE = o
w - 10
o | I A R A AN (NN NN (NS A A NN N N N A S BN | I I I I
0400 5+00 10+00 15+00 20+00 25+00
S50 prmm— 50
TOP OF FUTURE/PROPOSED DIKE
—\_ TOP OF EXISTING DIKE
sl P A L 40 0
w B—3 B—2 B—1 L
[ . [
: L 30— —130 .
Z u =z
B o =1 (&}
F T 20— 5 —0
i s ——————————
; o < / e
| =2 |
i vy} (Y]
B 10 f— BOTTOM OF EXISTING DIKE — 10
o L N S I I R N | S I N I L1 | A I A N D IS
i £ 30+00 35+00 40+00 45+00 50400 52+00
i
4
,El 10X VERTICAL EXAGGERATION
EE' HORIZONTAL SCALE FIGURE 8
k NOTES: SCALE < LONGITUDINAL PROFILE
'% o e = e OF DIKE RECONSTRUCTION
1. ALL ELEVATIONS ARE FROM NGVD. 200 0 200 FEET SUBSURFACE INVESTIGATION
f 2, TIE TOP OF FUTURE DIKE INTO EXISTING WINYAH GENERATING STATION—ASH POND 8
i GROUND SURFACE AT ENDS OF DIKE. VEnggAL SLC/ELE PREPARED FOR
A
| P —— SANTEE COOPER
, 20 0 20 FEET MONCKS CORNER, SOUTH CAROLINA
;’ Paul C Rizzo Associates, Ine.
i CONSULTANTS
|




TOP OF

METAL GRATE —
6'=0"
GRATE RAILING
SUPPORTS
5'~-0"
STEPS AND
HAND RAIL

OVERFLOW GATE
/_ METAL GATE TRACK N
_ _\ .

/— HOIST FRAME

HOIST FRAME
SUPPORT

S
r | EL. 32.3

: N T =N
- i R NN o S
e - :p j— STEPS AND v I
2 / HAND RAIL s o8 GRATE
1 € SR A Ao}
- j‘ f- ‘.." I *H, . } e
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E| - T e B! 1 5 EL 285
15 6'—0'-———‘ e } . HIL . >A
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4 s RAILING Sl end AN T
| i oo S sl
5 AND RAILING 7 A X > lr :’,Hi J"/P/
| HirAR B
. 26— }i«» OVERFLOW GATE FIGURE 9
] . e | 42 { « EXISTING ASH POND B
; yetor , DISCHARGE STRUCTURE

SHEET 1 OF 2
S ELEVATION WINYAH CENERATING. STATION-ASH POND B
SCALE: 1" = 2' EPAR! FOR
_ PLAN VIEW z PREPARED
| TR — SANTEE COOPER
. SCALE: 1" = 2
NOTE: MONCKS CORNER, SOUTH CAROLINA
1. ALL ELEVATIONS ARE FROM NGVD. Paul C Rizzo Associates, Inc.
CONSULTANTS




STEPS AND
HAND RAIL
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ALL ELEVATIONS ARE FROM NGVD.

-

SIDE_VIEW

FIGURE 10

EXISTING ASH POND B
DISCHARGE STRUCTURE
SHEET 2 OF 2

SUBSURFACE INVESTIGATION
WINYAH GENERATING STATION—ASH POND B

PREPARED FOR

SANTEE COOPER
MONCKS CORNER, SOUTH CAROLINA

Paul C Rizzo Associates, Inc.

CONSULTANTS
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PLAN VIEW
SCALE: 1" = 2°
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/ #4 REBAR

EL. 32.3

TOP OF EXISTING
CONCRETE OUTFLOW
STURCTURE

END VIEW

SCALE:

=2

18"

1/2"9x18"®@
DOWEL

BoLT® OVERFLOW GATE
™
EL. 35.5 )
6" - — 6%
GRATE )
\ EL. 39.3
LAl N
o ! it
BB "
i I
i N
1L ! 1 4 ::
N ! Py
1Y 1 #4 REBAR
7._0.. : Ir 1”
fi i | [
1R 1l /
| ]
i if
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Rl ! i
1l A [TH
47
I | v ATl
111 /1
- 4 i N
" \ "1 . EL. 32.3
— MIIEE Hifl S '
o LT (| G Ot
v . a4 N :
Y R IH. :
el Ol Y Wit
] 1=
TOP OF EXISTING / .o
CONCRETE OUTFLOW 1{,20\%18
STURCTURE
SECTION /AN
SCALE: 1" = 2'
NOTES:
1. ALL ELEVATIONS ARE FROM NGVD.
2. OPENINGS IN THE TOP OF THE EXISTING CONCRETE CAN
BE USED FOR PLACING THE DOWEL BARS.
3. THE ELEVATION OF THE OVERFLOW GATE IS TO BE
DETERMINED BY SANTEE CDOPER.
4. BOLTS ARE FOR ATTACHMENT OF HOIST FRAME.
5. THE MODIFIED ASH POND DISCHARGE STRUCTURE SHOULD
BE BUILT TO THE SPECIFIED ELEVATION, AND MATCH THE
EXISTING STRUCTURE IN CONFIGURATION, OPENINGS, AND
ATTACHMENTS, SUCH AS RAILING, GRATING AND HOIST FRAME.
FIGURE 11

&

EXTENSION OF EXISTING ASH
POND B DISCHARGE STURCTURE

SUBSURFACE INVESTIGATION
WINYAH GENERATING STATION—ASH POND B

PREPARED FOR
SANTEE COOPER

MONCKS CORNER, SOUTH CAROLINA
Paul C Rizzo Associates, Ine.

CONSULTANTS




APPENDIX A

BORING LOGS

12-ban-931356/SC




6. M

Z
3

(E_F | TIONS:
2oL DENSITY/CONSISTENCY.

R (INCL DARK, LGHT, MED.).
ggm-cgND(ARY SOIL TYPE (SILTY, ETC.)
30-407% BY WEIGHT.

MARY SOIL _TYPE (CLAY, ETC.).
pESCRIPTIVE TERMS, SUCH AS:
SOME_(12—30% BY wz:cm?

TRACE (5—12% BY WEIGHT

LENS (5 37 IN THICKNESS) MEASURED CONSISTENCY
LAYER (30150 IN THICKNESS) MEASURED CONSISTENCY=
BESIDED UNCONFINED COMPRESSIVE
CKEN: . STRENGTH FROM POCKET
POCKETS, ETC. PENETROMETER TEST; RESULTS

OISTURE (DRY, MOIST, OR WET

F
MOMPARED TO OPTIMUM M /C). OF TORVANE TESTS ARE

IDENTIFIED AS SUCH ON THE LOGS.

DENSITY OF GRANULAR SOILS

STANDARD
DENSITY PENETRATION
RESISTANCE(!)
VERY LOOSE 04
LOOSE 5-10
MEDIUM OENSE| 1-30
DENSE 31-50
VERY DENSE OVER 50

(1) STANDARD PENETRATION RESISTANCE IS THE
NUMBER OF BLOWS REQUIRED TO DRIVE A
2-INCH 0.0. SPUT BARREL SAMPLER 12 INCHES
USING A 140—POUND HAMMER FALLING FREELY
THROUGH 30 INCHES. THE SAMPLER 1S DRIVEN

1B OR 24 INCHES ANO THE NUMBER OF BLOWS
RECORDED FOR EACH 6-INCH INTERVAL. THE

SUMMATION OF THE SECONO AND THIRO
INTERVALS 1S THE STANDARD PENETRATION

RESISTANCE,

CONSISTENCY OF COHESIVE SOILS

UNCONFINEO COMPRESSIVE
CONSISTENCY |  SrrenoTt (TONS PER SQUARE FOOT) FIELD IDENTIFICATION
VERY SOFT LESS THAN 0.25 EASILY PENETRATED SEVERAL INCHES WITH AST
SOFT 0.25 TO 0.50 EASILY PENETRATED SEVERAL INCHES WITH THUMB
MEDIUM STIFF 0.50 70 1.0 PENETRATED SEVERAL INCHES WITH THUMB UNOER MOOERATE PRESSURE|
STIFF 1.0 T0 2.0 READILY IDENTED WITH THUMB, BUT PENETRATED WITH GREAT EFFORT
VERY STIFF 2.0 TO 4.0 READILY IDENTED WATH THUMBNAIL
HARO MORE THAN 4.0 INDENTED WITH DIFFICULTY WiTH THUMBNAL
CLEAR SIEVE U.S. STANOARD
OPENINGS SIEVE NUMBER
1 1 1 1 1 1 1 |
] —— + i
3 1-1/2° 3/4 3/8 0 40 F200
1000. 100 10. 1.0 0.1 0.01 o0.001 0.0001
foenasy o bossaa s o Lisgee sy bisassa s o lusse 14 Lossey o boger oo
GRAIN SIZE IN MM
SAND
COBBLES = i COARSE | WEDIUM_ | __FINE SILT ANO CLAY
COARSE—GRAINED SOILS FINE—GRAINED /HIGHLY ORGANIC SOILS
WELL—GRACED GRAVELS, FINE SANDS, ROCK FLOUR.
oW | GRAVEL-SANO MIXTURES, ML [SLTY R CLAYEY FINE SAnDS
('a.smm;was ) UTTLE OR NO FINES
UTILE OR NO FINES — SLTS TNORGANIC CLAYS OF LOW T0
[POORLY—GRADED GRAVELS, AND CLA MEDIUM PLASTICITY, GRAVELLY
GP | GRAVEL-SAND MIXTURES, oL
A= OR NO FINES (LU0 LIMIT CLAYS, SANDY CLAYS,
LESS THAN 50) SILTY CLAYS, LEAN CLAYS
SILTY GRAVELS, ORGANIC SILTS
GRAVELS oM GRAVEL—SAND- OL | AND ORGANIC SLTY CLAYS
onienes SILT MIXTURE OF LOW PLASICITY
K APPRECIABLE AMOUNT|
OF FINES) INORGANIC SILTS, MICACEOUS
oc CLAYEY GRAVELS MH OIATOMACEOUS FINE
SANDY OR SILTY SOILS
~GRADED SANDS, SLTS INORGANIC CLAYS
SW |  GRAVELLY SANOS, (ﬁ"‘:‘t’nmf, cH OF HIGH PLASTICITY,
o s srg%suzs) UTTLE OR NO FINES CRENTER THAN 50) FAT CLAYS
TE ORGANIC CLAYS
POORLY-GRADED SANDS,
s GRAVELLY SANOS. oH OF MEDIIITS HEoH
UTILE OR NO FINES L IE St
HIGHLY PEAT, HUMUS,
SILTY SANCS,
M SiL ORGANIC PT SWAMP SOILS
s SANO-CLAY MIXTURES oS WATH ORGANIC CONTENTS
APPRECIABLE T s
A“(‘WNT OF FINES) YEY SANDS, o eonins LOELn Shen ASE TN Roiaams s He TGS ncanon
SC | SAND—CLAY MIXTURES RGOS TIERS NOICATE VISUAL FIELD CLASSIFICATION. ’

SYMBOLS TO BE USED FOR DESIGNATION OF SUBSURFACE MATERIALS ON_ALL

BORING LOGS AND SUBSURFACE SECTIONS

SOILS

e
Co0 o

SILT
\\\\\\‘ CLAY
ORGANIC MATERIAL

GRAIN SIZE DESIGNATIONS

FOR BOTH GRANULAR SOILS
AND GRANULAR ROCKS FOLLOW
USCS NOMENCLATURE

THE SPACING OF THE DISCONTINUITIES
IN THE ROCK MAY BE DESCRIBED

BY ONE OF THE FOLLOWING TERMS
OESCRIFTVE SPACING
VERY BROKEN  |LESS THAN 1 IN.
BROKEN 11N. TO 3 IN.
SLIGHTLY BROKEN| 3 IN. 70 6 IN.
UNBROKEN 6 IN. ANO GREATER

TERMS USED TO DESCRIBE THE RELATIVE DEGREES OF ROCK CORE HARDNESS

ROCKS

@ UMESTONE
=7
SILTSTONE

SANDSTONE

MASSIVE MUDSTONE
OR CLAYSTONE

SHALE

d COAL

TP
CONGLOMERATE

IGNEQUS ROCK

METAMORPHIC ROCK

MISCELLANEOQUS

FILL OR
MINE SPOIL

] RETUSE

CONCRETE
(INOICATE SIZE OF VOIO)

RERAEIR  APPROXIMATE
EXISTING GROUND
SURFACE

77 =7 APPROXIMATC
TOP OF ROCK

OESCRIPTIVE TERMS DEFINING CHARACTERISTICS
VERY SOFT CRUSHES UNOER PRESSURE OF FINGERS ANO/OR THUMB
SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER
MEDIUM HARO BREAKS EASILY UNOER SINGLE HAMMER BLOW BUT WATH CRUMBLY EDGES
HARO BREAKS UNDER ONE OR TWO STRONG HANMMER BLOWS BUT WITH RESISTANT SHARP EDGES
VERY HARD BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY RESISTANT SHARP EDGES
AND MAY SPALL LEAVING CONCHOIDAL FRACTURES

STANOARD PENETRATION TEST SAMPLE NUMBER

RECOVERY IN INCHES

N NUMBER (SUM OF BLOW COUNTS FOR
THE 2ND AND 3RD SIX—INCH INTERVALS)

E18Y TUBE SAMPLE NUMBER

RECOVERY IN INCHES
RQO (ROCK QUALITY DESIGNATION—PERCENT)

(60) ’
1 ROCK CORING RUN NUMBER ANO INTERVAL

INOICATES PERCENT OF CORE RECOVERED
(LENGTH OF CORE RECOVERED DIVIOED
BY LENGTH OF CORE RUN)

‘— ORILLING FLUID LOSS —%
Q—_—-l DRILLING FLUIO REGAINED %

NOTES
1. THE BORING LOGS

AND RELATED INFORMATION

DEPICT SUBSURFACE CONDITIONS ONLY AT

THE SPECIFIC LOCATIONS AND DATES INDICATED.
SOIL AND ROCK CONDITIONS AT OTHER LOCATIONS
MAY DIFFER FROM CONDITIONS OCCURRING AT
THESE BORING LOCATIONS.

v 2. THE STRATIFICATION UNES REPRESENT THE
APPROXIMATE BOUNDRY LINES BETWEEN SOIL
TYPES. IN SITU, THE TRANSITION MAY BE

GRADUAL

GENERAL NOTES AND LEGEND —
BORINGS IN SOIL AND ROCK

Paul C Rizzo Associates, Inc.

CONSULTANTS
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WINYAH GENERATING STATION—ASH POND B
LOG OF BORING NO. B-1
-~ Suw LOCATION 3 ’
- z , o]
al g | SE Y| stanon: =46+00 pistance: _19 g
o= o Y [ . | PENETRATION REMARKS
a- | Y& gg |2 SURFACE EL: 33.6 | RESISTANCE
i < | o 3 | (sLows per Foom)
L DESCRIPTION Sl 30 s
BN ¥ sc 0'-15" FILL
--.] MEDIUM DENSE, REDDISH BROWN TO
= -1 DARK GRAY, FINE, CLAYEY SAND, MOIST |—]
|0 [ ]
T l— s 5.5' Ise
| [ v
€ » -
4 - —
i — 10 DENSE, LIGHT TO DARK GRAY, FINE [
: = - { SAND, TRACE SILT, WET sp
s
3 20 [~ N
] L 15 15.0° 15.0'~30.0'
| FOUNDATION SOILS
.
i - - sp 1
B 7 MEDIUM DENSE, BROWNISH GRAY TO
8 -~ = DARK BLACKISH BROWN, FINE SAND,
: L 20 TRACE TO SOME SILT, WET -
K - — sp
{ 10 [~ -
.5 = .
t— 25 |
: = -1 sp SLIGHT ORGANIC
) ODOR
1 L 28.0'
LOOSE, DARK BROWNISH GRAY, FINE
1 | - . g sp| d SUGHT ORGANIC
] 36 % 'y"] SAND, TRACE SILT, WET 30.0 ODOR
: n ] BOTTOM OF BORING 30.0°
- — r
35
. 0820 .
4 PROJECT NO.: 93-1356 GWLDEPTH__~11'_ DATE/TIME 10-31083 N—"‘-T'ERSAC oR
] DATE STARTED:_._10-21~93 GWL:DEPTH DATE/MME _____ |SONTRACTOR:  SaME
i DATE COMPLETED: . 10=21-93 DRILLING METHOD:__4 1/4" I.D. H.S.A., |DRILLER: Chris Simril
[' FIELD GEOLOGIST: JDH SPT_SAMPLING (140 Ib HAMMER, 30° Distance pinder location is
. JTO om osh pon water edge.
CHECKED BY: DROP, 2 WRAPS ON CATHEAD) All elevations are from NOWD.
F-237 BORING NO. B—1
ADM 12/3/93 SHFFT 1 OF 1



i Paul C Rizzo Associates, Inc.
3 CONSULTANTS

> WINYAH GENERATING STATION—ASH POND B
LOG OF BORING NO. B-2
. = N
3 Su LOCATION ' 3
. al ze | 2% [4| sranon: ~37+450 oistance: 208" |3
5 23| au Aol I . in| PENETRATION REMARKS
5 an | 8% 22 |8 SURFACE EL: 337" o | RESISTANCE
e ] N x< | & 3 | (eLows PEr FooT)
i % ™) DESCRIPTION Ol 10 3  so
Ok 0 MEOIUM DENSE, REDDISH BROWN AND sc 0'=15' FILL
e — - GRAY, FINE TO MEDIUM CLAYEY SAND,
L SOME CLAY LENSES, MOIST
] 20/
| 30 | |
— 5 ) ]
B N DENSE, GRAY, FINE TO MEDIUM SAND, {°F
- TRACE SILT, MOIST TO WET —
— 10 ||
|- - sp
20 | 7]
15 L 150 15.0-27.0°
Q FOUNDATION SOILS
-~ - J LOOSE, TANNISH GRAY, FINE TO MEDIUM, | /
- -] CLAYEY TO VERY CLAYEY SAND AND it
N STFF CLAY, WET
— 20 20.0°
B = | MEDIUM DENSE, TANNISH TO PALE GRAY, | P
» FINE TO MEDIUM SAND, TRACE CLAY, ]
10 |7 N
. 25.0°
LOOSE, GRAY TO DARK GRAY, FINE TO s J
— -] | MEDIUM SAND, WET
6.7 - 27.0°
| _ BOTTOM OF BORING 27.0°
— 30 —
- - s
35
" 10 3
PROJECT NO:—— 831356 | GwL:DEPTH__~13'  DATE/TIME 10-21-93 go%FrER%cTow SamE
DATE STARTED:—_10=21-83 | GWL:DEPTH_—— DATE/TIME — Ioie CME 55
OATE COMPLETED: _.10=21-93 DRILLING METHOD: __4 1/4" I.D. H.S.A., |ORILLER: Chris Simril
FIELD GEOLOGIST——_J0H SPT SAMPLING (140 Ib HAMMER, 30" Dif:tunce #nderdloca:ion i;
. JT0 om osh pon water e ge.
CHECKED BY: — . J10 DROP, 2 WRAPS ON CATHEAD) Al elevations are from NGVD.
F—237 BORING NO. 8—2
ANM 17 /7 /0% ——— -




Paul C Rizzo Asscciates, Inc.

CONSULTANTS
WINYAH GENERATING STATION—ASH POND B
LOG OF BORING NO. B-3 :
-~ Gw LOCATION 2 .
4 Za . ] )
. we | 4| STATON: =28+50 pisTance: 191 |3
= il B . » | PENETRATION REMARKS
- Lo (@ SURFACE EL: 33.8 | RESISTANCE
Y] =< [ 3 | (eLows Per roor)
=1 DESCRIPTION Sl 30 so
) b { MEDIUM STIFF, REDDISH BROWN, SANDY 017" FILL
- 45 " CLAY, MOIST 0.5 sel [
B -] MEOIUM DENSE, GRAYISH BROWN, [
= -1 N MEOIUM SAND, MOIST , CUTTINGS TURNING
30 { _ \ 3.0 / BLACK
— 5 . —
» - VERY OENSE, DARK GRAY TO BLACK, sp s
FINE TO MEDIUM SAND, TRACE CLAY
— LENSES, MOIST —
— 10 10.0°
- — sp 1
i N ] MEOIUM OENSE, TAN, LIGHT TO DARK
20 GRAY AND BLACK, FINE SAND, TRACE
~ - SILT, MOIST TO WET
— 15 -
N - .
1 . 17.0°
17.0'~30.0'
- ] FOUNDATION SOILS
— 20 |
- = sm
1
3 w0 [ -1 LOOSE TO MEDIUM DENSE, DARK GRAY
» ] TO DARK GRAYISH BROWN AND BLACK,
FINE, SILTY SAND, WET
l— 25 -
= - sm
5‘ = |
— — sm
3.8 30 . 30.0
L _ BOTTOM OF BORING 30.0'
! L _ &
[ P
I 35 -
> O .
PROJECT NO.: 93-1356 GWL:DEPTH 13" _ DATE /TIME 10=21-93 Cﬂz—ﬁ%em& s
OATE STARTED:__10~21-93 GWL: DEPTH OATE/TIME RaVTRASTOR:  SéME
OATE COMPLETED: —_10-21~93 ORILLING METHOD: __ 4 1/4" I.0. H.S.A., _ lORILLER: Chris Simril
FIELD GEOLOGIST: JOH SPT SAMPLING (140 b HAMMER, 30" Diﬁs;tcnce :nderdlocu:icn ids
. JTO om ash pan water edge.
CHECKED BY: OROP, 2 WRAPS ON CATHEAD) All elevatians are from NOVD.
F-237 BORING NO. B-3
AOM 12/3/93 SHEET 1 OF 1
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Paul C Rizzo Associates, Inc.

CONSULTANTS

ADM 12/3/93

f WINYAH GENERATING STATION—ASH POND B '
LOG OF BORING NO. B—4
P S LOCATION 3 .
- =4 . @ ;
af ze | SF | 9| stanon: ~20400 pisTance: 1258 |3
23| au b=l . in [ PENETRATION REMARKS
dr | Y g2 | g SURFACE EL: 33.8 v | RESISTANCE
y < | @ & | (sLows Per Foor)
= N DESCRIPTION 2|10 30 30
L% 18- sp 0'~12" FILL
13 |
] ‘| MEDIUM DENSE TO DENSE, DARK GRAY,
o - TAN, AND BROWNISH GRAY, FINE SAND,
= - ] TRACE SILT, MOIST
— 5 : n TRACE CLAY
— — sP LENSES
. || WOOD FRAGMENTS
= - sp > WOOD FRAGMENTS
- 12.0°
12.0'-30.0"
0 I — FOUNDATION SOILS
B ] LOOSE TO MEDIUM DENSE, DARK GRAY
L 15 TO BLACK, FINE TO MEDIUM, CLAYEY -
SAND, WET
= =] SC
b— 20 —
2 _ NO SAMPLE
— - WOOD FRAGMENT
- [ ] BLOCKING SPOON
10 [ 7
| s 25.0°
B ] ] LOOSE TO MEDIUM DENSE, DARK GRAY | 2 RA200 s
- TO BLACK, FINE SILTY SAND, WET —]
» _ sm
3.8 30 30.0°
2 a BOTTOM OF BORING 30.0°
-] <
| Fd
3 41
PROJECT NO.: 93-1356 GWL:DEPTH _~12'_ DATE/TIME 10=21293 %%cmn e
DATE STARTED:.__10-21-93 GWL: DEPTH DATE/TIME CONTRASTOR:
DATE COMPLETED: . 10—21-93 DRILLING METHOD:__4 1/4” 1.D. H.S.A., _ [DRILLER: Chrls Simril
FIELD GEOLOGIST: JOH SPT SAMPLING (140 Ib HAMMER, 30" Distance under location is
CHECKED BY: JT0 DROP, 2 WRAPS ON CATHEAD) Al °$,v:fionzozrewf:oer; NGvD.
F-237 BORING NO. B—4

SHEET 1 OF 1



Paul C Rizzo Associates, Inc.

CONSULTANTS

WINYAH GENERATING STATION—ASH POND B
LOG OF BORING NO. B~5
~ Sw LOCATION <]
- » o
v 2% |y | sTamon: ~10+50 pisTance: 16" |3 .
Z= b L I R | PENETRATION REMARKS
ar L2 | 8 SURFACE EL: 343" | RESISTANCE
“ < a 3 | (aLows PER FooT)
I8 DESCRIPTION S| 10 30 50
= 0 — sp < 0'-12" FILL
MEDIUM DENSE, BROWN TO GRAY BROWN, »
- FINE SAND, TRACE CLAY LENSES, MOIST [ ] 1/2° CLAY LENS
30 -
] s 5.0'
| -] * sp WOOD FRAGMENTS
— n DENSE, BROWN TO BLACK, FINE SAND,
L - TRACE SILT, MOIST TO WET
— 10 —
8 - e WOOD FRAGMENTS
: | 12.0 12.0'-27.0'
¢ FOUNDATION SOILS
¢ L .
3 20 - LOOSE, DARK BROWN TO BLACK, SILTY
: SAND, WET
— 15 —
— - , fsm TRACE ROOTS
B 17.0 IRON STAINING
\ [— 20 MEDIUM DENSE TO DENSE. BROWN, 1
» _ GRAYISH BROWN, AND BLACK, FINE sp WOOD FRAGMENTS
SAND, TRACE SILT, WET - SAND HEAVING
L INTO AUGER
10 - —
l— 25 -
» ] sp SAND HEAVING
23 27.0° INTO AUGER
n | BOTTOM OF BORING 27.0°
b— 30 —i
- — :
== 100
PROJECT NO.: 931356 GWL:DEPTH =12 DATE/TIME 10-22-93 (%‘:TT'ER%CTOR_ o
DATE STARTED: —10-22-93 | GWLDEPTH—____DATE/TIME _____ |ga cuE 55
DATE COMPLETED: _10-22-93 DRILLING METHOD: __ 4 1/4" L.D. H.S.A., {DRILLER: Chris Simril
FIELD GEOLOGIST: JOH/ADM SPT SAMPLING (140 Ib HAMMER, 30" Difstonce #nderdloca:ion i:
. JTO rom ash pond water edge.
CHECKED BY: DROP, 2 WRAPS ON CATHEAD) Al elevotions ore from NGVD.
F-237 BORING NO. 8-5
ADM 12/3/93 SHEET 1 OF 1
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i Paul C. Rizzo Associates, Inc.
§ CONSULTANTS

f
T
- WINYAH GENERATING STATION—ASH POND B
LOG OF BORING NO. B—6
. -
3 Sw LOCATION i 2
| ze | SF |9 sTamon: ~4+75 oisTance: 17 | g
o= o yrE T , tn { PENETRATION REMARKS
g | 8% gc |8 SURFACE EL: 33.8 | RESISTANCE
w z< [N 3 | (eLows PER FooT)
~ DESCRIPTION Sl 10 30 so
[—
- ° . sp 0'-8' FILL
N 24 || TRACE CLAY LENSES
o | 7] :
p—"t— —
| MEDIUM DENSE TO DENSE, BROWNISH
— S ] GRAY, DARK GRAY, AND BLACK, FINE [
= = SAND, TRACE CLAY, MOIST TO WET sp r
- — 80 8.0'-30.0'
L _ FOUNDATION SOILS
— 10 ] J
B - MEOIUM TO VERY DENSE, DARK GRAY ToO [P WOOD FRAGMENTS
» BLACK, FINE SANO, TRACE SILT, WET - AND ROOTS
20 [ 7]
b— 15 |
- _ sp 62
- - IRON STAINING
| .o 20.0°
. s r
B |LOOSE TO MEDIUM DENSE, DARK GRAYISH|[ |
o [ - 1BLACK, FINE SAND, TRACE SILT, WET
— 25 ||
- - sp SAND HEAVING
= || INTO AUGER
- — sp \
3.8 10 30.0'
| | BOTTOM OF BORING 30.0'
— T s
S= 095
PROJECT NO..—_93-1356_ | GwL:DEPTH_~10" DATE/TIME 10=22= c%%%croa- e
DATE STARTED: 10=22-93 GWL:OEPTH— OATE/TIME — _ |RiG: CME 55
OATE COMPLETED: —10=22-93 DRILLING METHOD: __ 4 1/4” 1.D. H.S.A., _ |ORILLER: Chris Simril
FIELO GEOLOGIST: ___JOH/AOM SPT SAMPLING (140 Ib HAMMER, 307 D}?;‘::c: r\:nderdloca:ion i:e
CHECKED BY: JTO DROP, 2 WRAPS ON CATHEAO) Al e e from NovD.
F-237 BORING NO. B—~6
ADM 12/3/93 SHEET 1 OF 1
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MOISTURE-DENSITY
\ RELATIONSHIP
DIVEONMENIAL SEVICES
DNCNEBING « TEING
‘ .
= JOB NUMBER __1133-93-467
\ JOB NAME _P.C.R. ASSOCIATES - IAB TESTING
3 JOB LOCATION
BORING NO.
= A SAMPLE NO. 1 ( HarRelson  PRofPerT )
- DEPTH
\
) METHOD OF TesT Ao D698
§'s MAX. DRY DENSTY _108.8 poms
. OPT. MOISTURE CONTENT _1 /-2 %
A\ h NAT. MOISTURE CONTENT %
: ATTERBERG UMITS LL _28 P1__18
1 ) SOIL DESCRIPTION _REDDISH BROWN WITH GREY
" E e \ SILTY SANDY CLAY (CL)
| i\ 3
4 i N \
1 CURVES OF 100% SATURATION FOR
I SPECIFIC GRAVITIES EQUAL TOX
| hd OCTORER 27, 1993
\ I\ 280
| 270
: 100 oy 200
Bl .
AN
AN \
N
% N \
NA'AN
‘k
\
ss
\,
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N\
' A\
8 : A\
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? O\
’5 XA
10 1 o 25 30 3 ) 4s
' MOISTURE CONTENT — PERCENT OF DRY WEIGHT
M goc, was prepared 10 2 specific ag © the unique of an SEME client. Prior 10 further vse, an SAME
f ™ %si0ng) should be Tora pit e unk
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430 MOISTURE-DENSITY
\ RELATIONSHIP
BVEONMENIAL SEVICES
m L] "“
128
JOB NUMBER __1133-93-467
\ JOB NAME P.C.R. ASSOCIATES - IAB TESTING
JOB LOCATION
\ BORING NO.
120 X SAMPLENO. _ 2 (Harmrelson PRopeerr)
\ DEPTH
) METHOD OF TEST _ASTM D-698
s 3‘ MAX. DAY DeEnsiTy _109-2 PCF
OPT. MOISTURE CONTENT _17.0 L)
LTV ) NAT. MOISTURE CONTENT »
\ ATTERBERG UMITS LL 3] P12
10 > GREY SILTY SANDY CLAY (CL)
d \
i \
E Vi \ CURVES OF 100% SATURATION FOR
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Appendix A - Doc 1.5 South Ash Pond Impoundment Drawings

Winyah GS A-44
Santee Cooper Coal Combustion Waste Impoundment
Georgetown, SC Dam Assessment Report
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